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t RADIO MADE EASY! 


Everyone knows what a radio is 6 hut ma ny people ffcitd It difficult to 
imdrnhnid how » radio receiver works. KendLnp: Icdinigil hoofo m the 
subject Ls nos olwaya h htlp- The language of radio, and the 
undentajKfing of IccbnicalitBs, can prove difffeeuli m even unpofsibL-G 
without some pFtvkun hadegroLirid know] edge of the wtyftt. Ski m 
wiL stall righl from scr-ilch-in plain linkage! 

The Voiding" of Mimd Li easy lo umieritand. Whch iOnWOftf speaks 
he (or she) sends out a »rt of prciuirc wuvn From the mouth. Thh 
tTHieh ihrougiL the air at approximately 11 5 m*tni P^t second, or 
I R L OO led per second (the speed of icwnd). When u sound wive it ache* 
ihe ear of a listener (anyone who htppm co ba in the way of it), the 
pressure wave will ael paits in the eu YLbritoiy., the J iignaT beinp 
IransmHUd m Lhe biam and "received 1 u an irnpfWldoil of sound; - 
Fig. LI. 



MDUtH 

Fq. 1.1 SQGCiih li :ijilin;jLle J diic^U> Eflnuqfl |he ue hv 

iDimd.-pKf'njin: >*iVri. 
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Radio Construction for Amsfeuft 


Sound-pressure wtivfci have another dh Brad trial Lc; their strength 
dttreiHP cjuite rapidly v-i I h distance, Doubling l he dislinrt between 
'tender 1, and ’reciter" would rcsull in ihe lew! of sound received bci«l£ 
educed by one gutfffrt- (not one half). 

The mly effective way (u liriCreaM 'distance of fending" or rmgc is to 
increase ihe sncngih of the oTiginal SOtind, by shouting., for iWUftff, 
il chough Ilia will ntd ^really increase the rnnge. (Remember dial lbe 
ilTen&ih of Ihe sound-pressure W«s decrease in prcpoillm to distance 
JfjTTC* disLniicc, or (distance) 1 .) The other method is lu infrease the 
Strength of the original sound by mill* I megaphone ot puhtle^ddiess 
syblem. Bolh ire devices which boosl sound, known mampHficrt A 
simple megaphone is a (WdlWlN amplifier, while p pubhe-ad-dress 
system is an tlsdrofiic sound amplifier, based on ■ mlcrophon*. irf 
amplifier circuiti and a fraud^wte-Fig. LJ P 



wave 


l-'ip, 1 _2 To extend live i*ngc of Bound IraivsnLJlied-, MUl* torn orf 
Lin pbly mg P-ScmT Lin be vied. 

Hutu she microphone acts rilher like ihe human car ( being vlbraled 
by die sound waves, hut turning this effect IfftO (Uclrioa] impulses 
rather than nerve pulse*, These are fed to the amplifier, which 
eoniade-iably magnifies lire aUeragih Gf these elodrical sigjnab, Hi* 
tliongjer Sip^ii art then fed to a loudspeaker, which world like a 
microphone In rtVdrlc. It d fed with electrical ampule to Mi a 
dbiphrSJffl vibrating,. Mrfuch in I urn general^! a sound-wave- "output 
Became the irtccpmlny. sigftii (Into the microphone) has been magnified 
or amplified, the sound wave issuing. from the loudspeaker k wy much 
itr^ngcr tlLin the original L inpul' sound, 

Such a system is sriil limited in range- Winds spoken into a 


Radio fifarfe JF« y* 
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puhiic-addrcss system may be heard, under favourable conditions, as Faj 
iway :is, perhaps, one mile-but certainly nol much fiirthei- Alsu-, wind 
blowing in opposition to dse sound will considerably reduce the rinse. 
So to increase initgc ittf] furilieN ionic other method of liuruuEltkig 
tlie sound must be used—Fig. 13. 



3-3,1 | J fc iTuiimil sound u *vr Iurir JbUflCe, ^rti fere u«d ta 
LL-nrw -1 I u-0 I'niL.CLiphone-- In n simple jylfcirn, Llir ill k lOpti^nAs. e jd 
die '-ixk oi ipeakert III lhe uwl tekphDJiE ryxtan. o Hrpiraie 
miLToplicnr acid jptikcT l-rarniPrtl arc Litd j.1 s-J-Ji End 

Ag^in the original sound is dirccred in to a microphone. wlildi Is 
connected by two wires id nnuiher microphone. Each microplione tqn 
act etcher as a microphone cir spetkes. fdlctophonc A turns sound http 
elpiicrkal itiipuLscs, whidi are Lransmiltcd akrhk wires Lo microphone JtF 
which ^ vibrated in turn these impulses- into the OflfLlftll sound, in 
other woids, ii in working as a speaker. 11 sc«mt| k now tnrtoduoGd into 
tnicroplionr 3, cfcctrltst IntpuLses will be UansmiCled alonj the wires: 
back to A, which now acli al a tpeaker. 

The partumUr udvunfni:n of a ^wire" system lathar once the sound is 
turned into electrical impulse*, these iftplm he Eiaosnultctl over 
quitd long dJstajices without greatly dimsnislung in power. Tlsefc wlH be 
a reduction in power with incieajsng length of wire, became a.U wires or 
conduclLira df Eltcccldty offet some .ncBTr^we lo the jpatUge of elfecifk 
currenlS. Tlic t^ fi wire length, the grealeT 111u Telrsiince, and 

thus- lhe grpvcei Ehe loss of ctectrual encr^. Thfcr wiL| ihflw up jn ihc 
■received* wiind, feting much weaker than Ihc original, 

There nr« wnyi cif cofnpensallng for this; for example-, ihe Inclusion 
of a balljry in the dltult, to produce a mcnc L r«p™ii^' microphone 
circuil (i.e. make Ihe ekttrkal onpulsei, generated by ihc microphone, 
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AMHJFIH 


ATTERV 


I itf- M Htcrt-i HUhJ ifillfeTnrtlJOh O^Ca Wait* as jp^n bj added 
jhawei lirii I Lull cry). Art irHjMirr rui be snlraducrd intn Lhe 
iU l'hII 111 hto\ri\ llii.' ilrr-npfli u!' the etednrmJ impul^s. 

UrongcB). Alio, tf necMsary, an jmplifici can b* included in the 
dtcuh-Flg, IA 

Ksfnrf leaving rh is- pBiliaj]aT icl-up it is worth explaining 1 E 11 I 
although two- wires jfft 1 sh-s^wai LNWineefing lhe ^ rmercNphonei 1 
spc-akeia, d.E lyilfun will jJw work with Mr wire, Bui. since d 
rin^e-Wire connection cannot complete d loop* for cEaccric-aL currents, 
some other 'cDmnson’ connection is needed it esch eai4, Tins- cuilttJ 
connection to cartfi. and pr-ovides die "return parh" fen the cLfcuii - Fig. 
1,5. Thete it* disadvin luges tn such m tyitem ur<j for Eelqsbwiie am- 
imniication (which we Iibvc been dnaibLng.K but lhe use of earth na 
■common' connection ro wy useful in nddo work, n will be seen lalrr. 
The earlh may be 'r«r-L.e. a connection lo a physical earth; oa 
+ firluar-i.t. canncetinei in □ cinmnott line h lhe radio cirrail with no 
exiernjd ttrth cotinectkur- 

TcfephonLe ErmsmisHon is possible nvui very long -lisLiMices, but |i 
Am nMd bilercormectliif wire* idtf <.*i* or mure ^toritehilng mflrttf in 
«fdui In he ii>lc In connect one 'iMicIcr 1 to more than one * receiver*. or 
iiilemalivf ^ncermi^ 



F||. I $ Simple lekplu-iw syaaems GUI u|setJie em fe sinfir »ire 
iviui ‘eirch l Erum' 


Afstfe fwyjf 5 

Radii i Ls wireless irtosi lilsslrtn (hence the ociqinal mmr, iwctors): 
elec I den I tm|ml^ generated In n niiCfcifihunie are Milt directly dniouch 
the aii-nnd my rubber of receivers eon Jtrut to cht inane si^iut at 
itie same (imr. Ttie "sender' become! n JWJthfl. each nf the 

BsL£iwerE using i :i ad io receiver to heir die broadcast signals. 

Bui eleoErlesI Impulses, generated by sound wnves reaching i 
BdCfOphom, cannot be scot directly. In the absence of conned in; wires 
in the miflephoM, mrfbmj will happen* The trick is to I urn the 
electrical impulica pencilled In the itileropbane inlo a type of oicetrical 
sJj^nal whidi wifi Irml through the ilmociphere (and even min spicf); 
irtMolving turning the electrical, impulses mlo 

mvIiiNOTk 



FHEQUEIiCy IE NUMBE R DF COMRLC E£ W*VE^ RCRiCCOND 


Fu 14 a wiwfciiiTi is dermcJ by rill w rHi« 

pn&finbily irtgWIKy- inJ umplliiwlt. Ampaniide ai i mc»jiijc u-f the 
■pD™’ or lUrnfOi ufllie w ; v,'e. 


A wave |t slitiply a way oF expressing, in phyrioil form, i 
triimnlitiM involving cfwrgy, (A llmplf waw is shown in Fig, ] .6.) The 
chancleiifilks vt lhe whv^ are defined iu or dialauce 

fTom -crest to cccsrt, and by itEmrQrHtudt o-r 'swing 1- on either Side i>f the 
cewterl jfic ^Inng vHilch die wave u moving. 

InslunJ of wavelength, hnwevet, ll is juatu eonvenknt tospesk of 
jfrevwm cy\ the number of complelr Wavefcitml pranced per second. 
WmlMgth, frequency and lhe speed - of Ihr wive air simply iduied as 
follows: 


wavelength 


wave sgfr cd 

frequency 
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flwrtb CQnttruvtiv.n for Amatwurt 


WiMelfrngtti (where used) Ji normiDy quoted in mefrdj- frequency Is 
now i (uolulI in Hertz {abbreviated HzjL 

All the mind ind electrical wove* hfci* considered h,i foi hast; 
l^trn ;ii nzidto (or "hearing 1 ) frequency (ihhreviaijcin AFl. The urtgtikil 
sound waves {which art (Hi iudiu frequency) uie convened directly Lnto 
eteclrical wvhs and back again mU> fftWld raves., all if (be both 
frequency. The complcle range of audio frequencies b from: ibi^u 
3DK* fu very* low, deep note) lo uround 16,00011?:. The ear CUulDt 
rrhpucid io frequencies cpulsldc this range, so Lhey are not heard. 
Mnrhtrr, ur. ra have itoied. ure any uf these audio-frequency raves 
illicitly Lranainisuhlc Ihrnugh the a:ti wee any distance, mainly because 
ihrir dftrttttl rapidly Mill Increasing distance. Amplitude is 

a measure oi the power or 'Hrengdi 1 of the raw* 1 think of sea waves Tdb 
a simple comparison). 

Radio-frequency mm trivet with die spmi o/ li%ht h XN.OOO 
metres pvr wGSfid, FkiL-ause: of their high speed, iheir amplitude is fur 
less modified by distinct. Another dhtiitctjon Is due radlo-fEequency 
waves {abbreviation RFS are senl out m a!I directions from the 
WUfCe-a dW-VCtBrlitic of all electro-magnetic radiation tunics? con¬ 
strained or ‘beamed’ in i portion in direct linii hy Editable rcflecEing 
devirn). 

The Maiaous radio waves are divided into categories. namely 


L0-3O kllz 
3D-UM left 
,W 3,5001s Hr 
3-JO MHz 
30-300 MHz 
300-1,000 MH* 
3,000-30,™ MEh 


V?ry low frequencies, ot V| F- 
Low frequencies., or LF (long wive). 

Mu drum frequencies, or MF (medium wave). 
1 lig]> fn^Uettcks, of I IF (short wuve). 

Very high frequencies, or VHF. 

HHtra-hl^i frequencies, or IMF, 

Super-high frequency, or SHF. 


The LF range corresponds (0 the l Um rantoflBlh 1 hand; the 
Ml TaBjtu cijveii 1 1n 1 'medium wavtlHigth'; and the HF covers the ‘Sh-rvrt 
waveband’,, 

An unmcdule problem arises Kidiu ™ves £RF] cannot he heard, so 
how can they be amdr to Iransmil sound? The answer surprisingly 
Ulttple: 11n radio-broadcast nation transmits an RF signal iM-rfCKpnnJiny 
to the particular RF frequency iLlotted to il-Fig. I.TThil is called the 
’carrier^ and since J( will normally be well above 3O„O0OHz ?! -LMimui 
he heard fexeepl possibly some side-effects in the form of n liEile 
"mise"), 
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Fig. 1.7 Farm uf ■ Undy m cjiiiCi. wiw wiuch It EnnunHH si 

■ ipecific freq urn,ry. 

To rran-fmii »oUih 1 -speech or mu&ic-i microphone is used to I urn 
sound raves into audio-frequency (AT : fc elcclrkal waves, just as in the 
previous systems described. Alternatively, these AF eleclrleal waves can 
be obtained direct from a disc or tape recording, etc. 

This 'lomui' tigjnri il yjpPFlmpow*! on ihe carrier rant beln$ 
ErinsmilEciL In strut) of haring a constant waveform (cunsiun.t ampli¬ 
tude, as Ln Fig. I.7) r the eumbirunsun uf Lha AF I 'snund' wave) wtEh tha 
UUsISUi iuSulES III m wave fc>melh|iLg like llSJ [ dioWIL Ml Fig. 1.8. Ths 'tup" 



MICROPHONE ClRCinT SlrtNi SOUND 




RESULT IPlG ' MODULAT ED CAPRI LR J j IONA L 


Fla. I B Th^ iffret af suteriiTipiwInt im R«dlMKi|uiefu. , v iAFl 

li^rul DTI llife Kl" carriii ii ■ AlofiD&iri CttHAttflOT 

















B Qtm&iittion for Ammltun 

and 'bottom' of (hr cBirier w»Me now assume the farm of the ‘SiflimT 
wave, whkli ss thus carried along wtili the carrier, 

TMicmbinillM H known si a ™<dbteted wave, the ‘Hiurtd’ or AF 
w *n h» modified the fain of ihe RF csTTlei waw. at raodulaled It, It 
is also easy ra see tfut whit hasMctudly been modified cm modulaletl iJ 
ilie arnplitwie nf die carriei wave; so tiiti form of radio nsnsmissicm is 
ailed amplianip-mt^iatk/u of AM. 

This it the only type of r?d|o tniBiniEsicMi *e sIsalL be deoilng fcirh 
in this book. Thete sis others, rotflUy frequency m^Julaiion or l ,_ M, 
Ltufd Tor VHF working (which is outside the ieope of recepiion by 
ample Tadjo receivers). 

Mo problems, (hemfae, in gfituif AF sisiiaJs 'on ihc ilr 1 - in fiei, the 
air is hluridly full of such signals almost every hour of the dsy, Tadlered 
from different hroadcas!-( raniml m Infi stations. 

The nest step it tet be able to pkk them out of thr v* to speak; 
aut, in parliLidir, to pick out cm fwrrr In m llis one jurticulm ttarLon 
w in Hying io list cn to. 

A single length of wire wiEi up - virtually all AM siJtwJi ptewnt. 
Tills u became each ilgiL&l represent* vnrylnii amounts of electrical 
energy paasJns serosa the wtrfl when, by ■ phenomenon known a* 


vVu ^tv- 


■ 5*W&t_E WISE 
&N*FRiAl 

* HF SIGNALS OF 1)1* FCREhT 

F REQUENC f AEPUlL 





CaRFt MOTrfTE 

F? F iPiOUCf & 

IN .LERI^L 


Fl§. U A *Lmplr virr aerijL b a vtry Tmmr’ cf caiJ-M. 1 

iifiuli thy d pvoiiaViiiVfcn hk iii rjl lilii in(■ 


G 


ffju.'Li Afstf? Easy! 

indurUvri h a pan of that viryins nwrjjy wiki appear in ihe wite 11 an 
mdiiccvi mtr&ii, Thb cuitcjU will ua*y with the fbi™ and 

ifuiplicilt the Mm* flirufuJiirijn, a* Qh-c orijcinal ugjiili-Fig., 1.4. 

The single k-niUh of wist, ay pi I c can now trc ciUeil, is Lhin 
probably bcluifL affiled dozens of dLffaitni RF agnail, eitth 
inducing its own ‘Otfrtfll image’ in the wire; aM Ul^sc cuncnla will he 
Ejursmely minulE-fn sriLiU to measure, SkMht aenil is only I he 
slurb riji, point for i pr«ik*l rfreerar; malher cXJS>ttple orel*Eimiuc 
trickery™ Is icquifcd, naancly u jitfj&J ciFcuit connc^^d ill bottom ol 
the acnal Fifl-1-10. 

■^AE(h4L 


TLPiEO 

ClBC'JiT 



Fig. L.Lfl Hit *a<fHiaQ of i tanri d^'U-H m nil iecuI 
hJnpIdlulJEMi or ilfinda |mlui_«j In Ibe ktiaI iC uiic fr«|LMiicy only 
I iIk* i^Ti'iiTAni frtqurncjf uT [fw IMwi cirmiitl-. 

A tuncil circuai iVi'^nrally comprise* a <™if (whdeb is fir tflwce 
tFflcJeirit than a straight wirr for picking, up Jii^Luciii currents), fetid a 
r.t?/waior (which ictr u^ a Slop a brcai in i -circuit foj dirccs cuirenl. 
hn^L paMi a]i«tiiBUiiS curcnCl. 

A cjpucilui jltti hat ^bc LmpoTinnL penpirty,-wticn combined with a 
cni], of gene raring ■ gr^tly mapuJieil irJuetd cu^chic nt the frtftkular 
frequfriiL 7 known be fre^imey. 

Tbit b a. wry impoitanr fatNir Lit tlsc bcfia*1cHir wf ^ ndFrcif ernetr^. 
Radio signals at that frcquc™y i pre^t in the acriil, will be gfcatty 
™gnifhffd or amplsfled:,. whi]c other lign^s at difTcrcnl fiJIo fre- 
qucncic “5 wlIS ncH. Thru, apart from picking up an4 mapnifyiPk a 
panjciiLac bfoadcaat frcqu-enc^ . tlia i lined, rijeuir liiiuilly Ei)ccUnII ihe 
odter M^rul cufienti pw&cnl in lb aerieJ htc aow the? art so JranrUt, 
Stncc clw rescinant frequency t>f vhtf iicncd riiruii 4?ptnds on Ihe 
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value of ihe cipacLtos and eoll j>rdbf fatfc*. a sintiMc eambinjllafi of 
values Lin be culcutaled c» gb* maidmuTn response fi.c-. ’monat*") at 
any pasLituJar l?n>idtiii frequency, However, this would lately reiiricii 
i he scape of the receiver; therefore, one of the tuned'circuSl compo- 
nmIs is mode surn'rrNe in value, wfciicli irmun.-. tha t ihe luncd ciccuJt can 
now be adjusted In mw* jpj m a whole range of separate broadcast 
frcepfincle*. 

One more seep ii needed cc» complete b basic receiver. The nuud 
cit£ulu wIe^ti jiljun^d Fur reponanct, si picking up the affinal curler 
plus sound dpinU, m modulated Ftp signals, As I hit signal cannon b* 1"ed 
dirtily cm a speaker Hnot bring al audio frequency) \ t\$ fed ihrLiiLgh m 
^«:h need be nothing more chan a thapfe cumponEnl called 
b drmafr-Fig. 1.11- 

MCKX/LATED RIF DOPE 

ffH>i ^i>ned Circuit ,- 


Flp. 1 . 11 A U hhJe dl'ei ai a dc^Eccor. 


A diod* ii anther sloped device, which passes a.e_ or d-c r rrl oar 
J-lTEctkm but sCups cumni flow jn the tidier. The effect ul pissing 
rfttHliihtcd RF through a diode J$ to 'chop ofT Lhe "top half of the 
signal, leaving two upaialr component^!™ bring the "top half of tk\e 
original Lj.rrier, lire olhrr j varying d.c. component, following Exactly 
lhe ^rialiom of the orJpnal AF signal u S ?l| to modulate the 
carrie t-Fij^ M2. 

TIl* ouEpui from- a diode detector can, in fact, be fed dine-ci m 3 
MtiiMhSf speaker, which will respond co she varying dc signal. lurrung 
this uiro aud|b]e irmnil jn h -similar way as telephonic [EuHrni 3 &k»i - 
Ftg. 1.13. The RF' sqfcnaE "lop half present will nut if feet the tpe-iker. 


W fi-i'l WO Qll 
fFVU4*IMU*Fh 


^ p 1 r hrM-iiai.r nr r 

■Main 


BOTTOM huHLF 
CHOKED OFF 


lldN*L Pi 55 ED'off 

hit I 12 Hie fnim of ibE ^|iu! ptjsed by ■ djDdr dctEet&r & 
■ 11 lE 1 j rc dJ 'chopped' kF ind j d,C aw ip oii m t tun ing i_n A.F. 
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Kl|. Ml The basic sEict* Which EFtifc-P IIpa ibnrk rf»hm. 


AEBI^L 
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Fq. L.U More niiTpltt i+ew?r etn I* *U ill nod fram fe rrc*™ hy 

iPKquKdnf one (or mart) irf ai^plI^aiMn sftEr delE-rticn. 

Jihnuph le may be de^jfible to bitroducr some Further cocripHWi lo 
smoohi out puwibk Ifittrftffepee with the round rL^nal required- 

Such a basic clrcuil j-rlies <nnly the iwwd rificuft for the arn^^unl 
of □mpllficitJcm. pjoduecd-and thus the vnluri>i of Kiund heard in the 
speaker. Surprise id y, Ihls tun be a ll fhat is necesHiry lo hea: a ILmJled 
number of Malian i quicr ck=irly un a simple eryrtal sei, usLn^ an 
earpiece ^ fl speakcj. To prince hdiec volume, however, ii is h 
re] a ii-L%pty ^ruifditforward matter to introduce tih= lh more stages of 
anyfjtificatkw afler Lh? UeceotniC-Fie. 1.14. 




























2 THE LANGUAGE OF 
RADIO 


The following Jihbiirwiul^tos aie normally used io designate compo* 
umfi. pajliculirEy on circuit drawing?. 

A Aortal; oj eurrenl value in amps. 

E Elflh; di pocenuai (e.m.r_j. 

R EtcHFlDi frhe different rrtbHor* m b <drtttU be|n^ numhtrid RJ F 
R]. RJ tie., for individual identification I; of redfcsknce- 
VR Variab3c resistor or polrnlicmeler fjltiiongh wmctjmci Iht ^V 1 
ai dropped and just R used,}. 

C Cap.iacui (numbered Cl, Cl, C? etc,, Ln u ciirciili). Viriabk 
■inpj-ui [>.! ni Mit iH'iBiially des-liyu'ied C. VC Also symbol for 
opachnet 

CT T rimmer npltttofi 
t> Diode- 

L Coil {or induetnnee), 

RFC Radio-frequency choke., 

T Tifenfomr, 

TR TniniitLiiT, aliliuu&h there ait alcernauret used, e_g_ Tr, VT and 
T;ilso sometime! Q. If T Li uaed for c^nsbiiort, dienTR Is used 
For I ransfonne ra. 

FFT FldLii^fftec cransL5EQr„ 

3 tureen!. 

3C Lnlegialeji circni r {mod vie }- 

PC Prsnled dreuil or pnnted-rircull bunrd (PC kll4), 

SmSW Switch. 

J lack, 

V Vollige orc-mf, 

Z Impedance. 


- 

RE-E.-L-TOfl 


Tfa& L&rt$ua#t- of R&fro 
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£APl£l1ftm (AMERICAN J 



tUECTTOL/TK: MACHO* 





WYTEwTlOME T t IT) 


-f- 

VARIA£*.E trimmer 

tAPfClTO'R CAPACITOR 


—— — r Wffy v 

CQL OR INDUCTANCE 


-H— 

battert TPLU5 4i<iH wav bl 
OW iTTt D1 


dCml WITH itew Dust core 




nr^M#oh*4tB 

I i 

AERIAL EARTH 


-© -< -0 

TftANSHTOP p-n-p TYPE 

-© -< © 

rRAN&I S^O-P fl-D n r Y-PE. 



riELD-CrPKCT T*WFf545TOB 


Fit, 1.1 iludvjd lymbaii upd in. epniu J.iAp«ns w||h ii*crrn- 
i™ in m-ail nui Thra hiWt Ibrt aymMi must laket;r ki bi found 
an Enbih., Eucopean and AiiiecL-jn drcuLl diagrams 


C&nqHpntfltfi on circuit diigruni arc *l*u U-cupa^d, mid wily 
identified, by lymboli, and heTe open there me wme million* lo be 
found-He Fig. 2.1. 

Rase qiunuctes Bit measured in units- as follows. 


Kt'siJ/cirii^ 

CapoL'iiiitu:* 

Induciaiwe 


□i farads (F). 
in ]KDTyi (H i. 
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fi'idso Comlrvcttwi fa* Amateur* 


Impedance In ohms 

ftrfenjJtf different* f?r a, m,f. bi volts f VI. 

Current Jn amperes fampi). 

JFW^ in witEi (W> 


Numertcal values of these uni is Ut oftea too Large or tfta fcnall to be 
expressed cmivpniEiirly, when the folbi^S prefix** are uwd Irepit- 
senling mulllplci or sub-nLultlples.). 


hefiji 

Syjnbn't 

l-ai-Ci ■! h V wtiich M ini 

It rttuinplied 

Euiflt 

mepj 

M 

1,000,000 

ID Mil? ClOrv^hdEtli 
c Iti.-rKHl-QQD Hz 

kjlir 

k 

1,0cm 

10 kfB = 10,000 hhnu 

nulb 

tit 

m-Don^rn.ooi 

mA 1 J nuLEiuipO 
* 0-00! *mpi 

irarro 

M 

Uijy OO.OOOar 

t6cnKrravo.HH 
= OlOOOCMW > □■ 11 a 


n 

DmOKHXHX>] 

not midcly UKd K- 
1 pn: fix in bj <\k 

plectmnici 

IHCD 

P 

0.MIWKMK1IXKMFI 

21Q pi im iitecfiFpdil 
- O.OC^COOMhl?^ furfedt 


‘Sore fhc un.il eliilfe: II oMen enUfled wtien the inJtfE&nc ii obvKim Thii For 
i | 'J-hu riKiilar. I he value whiH be '^ij'jrril (j 10 k. 


As j sample guide, lirtgd (Mj aint kilo <10 urc miHI usually fband 
describing high whits of tttfto fi^tirtticy and reihtun. 

M ■! Il (ni). and ro a lesser exlen! miCrtf fri). ire most commonly 
usocialfd wilh ve ry law values of current nr tfdidyc, and practice] 
values of rntfurJapltW 

PtaeUnl values of cfprtft&n are invariably quoted in mlcrnfiraiis 
ip¥) Or picofarads (pF), 

jMp r*-' t^upnnmis arc described in detail m Chapler II. 


3 CRYSTAL SETS 


The slmplMi type of ridro receiver cwn*kt§ of an ^ml. i Luned elraill 
iiid a dereclor-plus headphones Id linen EO Hie rfptaU htttUftd by che 
luned dreuil. If Is generally called a ctytialnt bccai™ h wotki ml iha 
Mime principle ^ the very earliest radio sets, using a kad-g^Jena crystal 
and a "cal's whisker 1 IS i detector. Hie only real -difference- b thal the 
cry aid and Cat's whisks hai« houn replaced hy the- much more cffjcicm 
point-con Lacl diode. 

A simple timed circuit c-an be made by binding a coil of wire: of 
Specific diameter and Icnulli (number of turnij to match the caps- 
dunce ran^ of m Ywlahlc capacitor, The copibiiialiofi of call 
CindiLLlance} and capadlance can then bu idjultfril by lueninj ihe 
variable i^apiiiiLcui spindle ro be resonant, or tune In to various broad¬ 
cast frequencies. 1'hc signal which is limed in rl Iheu passed la the diode 
which blacks the RK content, bjh! rectifies and; pamei m the AF content 
to Use- headf^ioew, which transform these signals into audible sounds 

The Iirucd cSroik cjii be «wnWh*d wiLh the aiilil by * nidi jig die 
OQil on u ferrite n*d. This mcie-ises the indoc lance of iJtc coil (mfludilg 
i he length of wire required!, whilst ihc rod Itself also ads os an penal in 
pick up the radio signals. This ii the type of aerial employed in most 
eta medic rsKhg nedven- H^iWL-YiT. wiiJi very uanpl* sea wockline with 
ve^y wienfc signal^ s on =.st?rnil u=nnl nuiy pUo be ri^Tilrud. 

Hie performance of nil ^mpk, l',>w-fn-iwei¥d rraiven i$, In l icl, vliy 
much dependent on the efficiency of the aerial and tuned otnnill, whdeh 
oin be regarded as the critical part of the system. Performance can 
perhaps be improved by experimenting, with diiferenL aenal;tuned- 
circuit systcms e and by the addition of funher circuitry, as explained In 
liter chapter^ 













GauifErucTJiw* for AmafcUf I 


IQ 


0! EEv£ FROM 

Fn.MMi U HkPflt 



SHUT J 

^TyfiKS 

WIND* 


1"JF 3 1 ,A41ial UlfiIflii »1 wi?und fttiffl lli.W.ji u-Hn? urn u -■■-in 

dsmeiEE feiiEbe .rad. 


fig, 3.1 details the construction of j. suitable CcrhL fur a uincd riraiiil, 
matched to a ferrite rod of ||n. diuiLid-r^i and ub<.sic 4 in. long {see 
Chapeer 4 for ilcemjtive uli|I winilitugs cm di IT? re nil rod sizes). If i xod 1i 
pucthastfd loeiRtr ifrm 4 in-. ll tin b? used as il b, of cut down hy 
nlac ki lL|fi. Jflr ■ luriil wpcl| ? fjI k .in i* Lben breaking Off iJLL 1 burp-lbi knjlli 
ful seven I -in. lengths of gumstrip. htoialen uiie luli| wi ,ip mound 
the rod gummed aide up. Now add iboui jumi iJ i-ct haJf n dozen 
wTnppin.es of simitar length over the first, I his tunc with gummed side 
down to form ■ j-raiuaiuhly rigid tube. Make sure Uiai the paper rube p« 
i fit on ibe ferrite jckI and leave 1o diy iliuruu^ily (jncefenibly 

removed from Lhe rod so that ji eannoa btcomt Slock to it). 

When the paper tube is qiiile dry ji ihould be rigid., wtinci the mil 
windings can te applied. The wire to be used is 38 h,W,|. enamelled 
copper wire, lire number 3S refeitmjj to Hie tic lu.-J diameter of lire wire 
jvcunling to lire standard wire gnu^E fa.w.j,), 

Slatting iboui J tin in from one end of the papor cube, wind the 
wire csrefully round lhe lube, with each turn (Ijjhl igainsl the one 
before IL 1 until sixteen full turns hm hceu completed. Than m*ke * 
I^F Lti lhe wire, as shown, and carry m winding, with areeeedjjig arinti 
imilling, until fifty rums- In oil bive been completed. The two loose 
ends dc the cull {lhe si art and ftniili) can hu mured with a dab of 
sealing ws* willin' the projecting loopcttl be twined logether (e^. hy 
platting u pencil through Usd loop and I wiring up). Oil off lire Irwip, 
leaving aboul | In. pcotnidin K from the main coll, bare tire wire ends 
and smIiJim together, This forms poinl 2 on iheooil; (he itarl Ls point 1, 
inJ lhe end potnl 3-see Pig. 3A, ll will be easy to remember thtf^ 
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widioui marking unce the- kipp or lapping pcfipi (2) comes milth cboleT 
one end ft) thin the oilier (3). 

Cut i panel of Fax&fin sheet to about the size shown in Fig. 3.2* 
using * lucksaw. On this secure a tag strip, -as shown, and drill i hole to- 
mount n miniature nr bu all-size 500 pF variabletfrparitor. 



fig. 3.2 Pisalm panel md \j$ s-lnp Flij lts’vIhI arc i/u^uils. 


IrllilE ROD 



Fip. 3.3 Liyoai uf cwpofisrai » Purelinrwnrf. 

The aerial tuil it tittn miHimed on Lhe pane] as shown in Fi^. 3.3, 
Eluiup ihe col I on to lhe Fbxdln with Iwo or Hires duhi ui keglmg, wit, 
lit some olhci suiiadc adh«iw. Note; Use ierriir rod musl be free tu 
slLifc in die pap-r tube Tni 'lunlrtf’ ndjutnncnts. 

Vlnually my numaUne gsrmapjuin or dllcun J.cilIi* w.LI he smuhLc 
lot il.e cJeteoioc Rfcouuntndrd types, which ire Ttwiily iiviilbhk. u? 
OATO, OAT?, OA3C, OA85, OA?0. OA93, CRX34. 

Faiphonee must be of ftigh-impcdoHt'e type, wtuch need not be 
expenriw to buy r uid Ihr higher die impedance ilse better Hie ncepiion 
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Radio Construe ikm for Amatawi 


EXTERNAL 

AERIAL 



l ie lA Winnp cc-nncrliwu la campk \c the cryaloL w-t. 


Allernahs’cty a deaf-aid lype earpiece can be used.; this will not give Use 
same voturne oc Ljujility rtf j-epriKbicUmi as headpluefws, but H u \m 
cxpKPniML uonspununl. Thi^ pr^fcraWy bt n| Blic 

nr^pirfi'r type h with high sensalivily. Any highrimpedancc earpiece will 
lurries, bill if of crystal type uill require a rrsislof, connected across lt r 
Et'i complete the cjecliic TI^ls ui3L reduce the jjli- -j m ofciirretll fiftwfcng 
[hfi>UK P h Hi* earpiece ffltl low* r eh* llttflfth cf itgnah 

Wiring ciMTttGtiuni ire ihowri in Fig, 3.d. End ^ of Che aerial cwl 
(Ihe cn4 pf th« 5CMu rn toll) coinn^dl to one terminal of the tuning 
cipadlnr, the acrid or “hoi" end of the tuned c-bcuil, and the paint to 
whkli an external aerial ts connected The other end ofLheeml (end |) 
cancels to the other terminal of the tuning capacitor., from which an 
additional wice is takim lo the llrsc lag m\ ihu iag strip. Ttii» i'< line 
^earthy 1 end of die tuned: lieouic, and Ihe point lo which jr (Eternal 
raitli |js connected. Lwc plenty of sEaci; wire belween the coll and 
tuning capacitor. 

The other connculions ire Llic-ii is follows 

(i) Tappirij; pmnl uf die s ;cd win: bared and con race te-d lo ihc 
second lag. 

fiit The diode also soldered 10 llsi-= same tug, and 10 my oilier f ree 

1ig_ 

(til) ELt:j.d|t]iime (or earpiece! L-rads to Ole 'ear thing; tag, and to die 
Tier' lag to whkli lJic above diode has Lk-eri Liiiir^-y. All 
connectionsshould be made with toiJmd juinte- 
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CfytTBf S$ti 

The WLrLng-up can be checked a^mi tiic circuit durpnnit shown lo 
Plj. 3.5 (jgiziOTiug the eomponenls ihowft with htoken hnesj. The let 
should now be ^working". 

In neat of Etroug sigjial £tntflj2lh P no extern si aeriil or earth 
carnations should be necessary, Performance will, Itowever, be 
^pinMed an uny £rea hy attaching ail *erial wine (which can be any tlLlfi 
^ir*. e.g. urinj the some wu e as Fut the coll windingh-df op to LfiO fed. 
The longer the aiMuil the better the ueeption, provided it i*l*d iwhv 
fioiti the TfLttver to as high a pdfml « possible. 

An earth cortnfellon may furlhtr rnipiove aerial perfonmsrae; by 
llits we mean y, cumGCtton lo some conductor positively in eon I act 
wjlh ihc giound (preferably bulled), an excellent exmple being o metil 
W j1er-p^. T1ti*s r if bh rarlh ^ormedion js found lo W mecesaory (oi 
yt»u worn lo tcy one Lu see It m perfuratiince ts nflccied) p c^nect a 
wlt« from Ihe 'ewdunj" lag on the rccervcr io a corivfnieni mier^Lpc. 

This question of obtaining m govd aerial and cardi ts n mo«i 
impoetanl in areas of pc.Kw sagnai strength. Linkiiig up to a 
television aerial ii ufa^ik i good plan, siisce TV aerials ire ilyi uujjlly 
m,nun1*d m 111 oh as ptssiihlc. [f bare wire is uaed, it is also imporlArU 
Ibit Lht iippp {free) end of tbr aerial is noL made fist to something 
which could produce an earth ciirmtcdonle.g. a damp lree) I or nl least 
Is suitably Inp^lnied Fio*q nlch u suppciFl- -String Is noi nn efficLeftt 
insulatof; dial., loo, can c<widnet when wet. 

Qulie jijlki-hI aesultE arc oilen otlVihMd by using Sbr sp riup of a bed as 
on aeriii P in which ww uu eadh conned km ri nsuaily not necessary. 
Somriimcs. loo, when Other atienipls to yield a jlkxL ilgmd slrcngdi in 



Fit 3 J riicuil ilafraiis pf bdur cryital Ml. 
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Carta truer.-on for A™r?urs 



the jcjij! Itave Tuiled. connecting the ^irrfji 1 silk- oF die tuning coll to u 
good I'cirik (a walet-pipc i can product: eIj^et rfiuiti,, Lbe normal earth 
6«afi*ctkwi bemg lieft nfr 


Tuning 

The riWAVtE is adjusted as follows. Turn the tuning capacitor In fully 
dtfte ihc M*rv=i p then open jbuui half a mm wi Ulc splmlk or knob [If 
you are using n trimmer y$ a tuning ctipndlnr, Strew ripii duwri .in*-1 
I hen ypen Si aJI >i turn I 

The tuning eoit should now be did up and down lJio femle rad (ihe 
Cull leads wead left a fafcriy long ttafi to j^ve the ntewify freedemt of 
BEK' Radio 3 il hfiurd. 

Il may he nec essary I n sb^irly id te r I he sdjuiLmenl ul the variable 
condenser to tune in 1o this prograiraira. Also, because oF die fcrriteKrckl 
aeriil die set will be djitclicHial., deal is, die ilgp.il strength te-eelwd w|][ 
impend tu ioine bjetent or die dtatUon in which iJie uenal rod at 
putntini, ttt prafeliOn ihc «t Eo pKk up I he maximum volume 

Having established Ulc brsa position of Ulc lujibigcodl on the rod co 
receive RBf Radio 3, fix pcrpianenlly with a dab of '.ljImil 1 wj\. You 
should then find u pEftiibfe to Imre in tu further itaLitrj* by dieting lira 
retting of the variable capacitor—c u typically Radio 4 :n about the 
middle of ihc ejpadtoc travel and Radio 1 luwaids dra other end. 

Any B^puoJi you get will aJmoal certainly he very weik jjlU fu-rd™ 
y-uu live -lIom clj u bratk&rt siHlEon) you con realty I Get salisfrad, if you 
grt any stalion at ah a I audible strength. But it ii surprising hvw, 
sometimes. even quile disianl slatterns can be hcmd. Aim you ea.ii h■■fieri 
improve Ihc reception and listening arjengrii by quit# simple modifr 
cations. T*y these in order: 

(i) Clhuh:l[ j I .i>iXl-pF tajkaetlor across the headphone (earpLece] 
cinmctdonj (C2 bt Fig. 3-5V 

Cii) Instead oF cunneelhu: lire ^?taemal aerird directly EvlJie tuned 
circuit,, connect -onr lead to a 210-pF capacitor, and the other 
end of the capacitor circuit lo the L hat' end of the tuned 
circuit (Cl In Fla- 3.S) 

till) instead nf connect^ the eternal uunA to the tuned tlreuji,. 
OL^nneet to lira Lappmy pram uf lire cuil (mg to which ihc 
dmde js rJio canceled). Try a diracE connection, and also 
cimnectkn^ ln a capacitor. 


DyifW Sfft 
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(iv)Tiy conflicting a 1,1-k rnuslot [pc Iiiglrar value) across the 
phone connection f R ui Ftp 3.5). You may be using 1 hr 
wrong type uf piffle? Qtf emplete F width do not provide a 
proper load or complrcle ihe drcuMi. 

If there it a eompkie lack of respocue. check for faulty wiring-up. A 
rinirc iikely cauw. however, it ljuk l if m esEemal aerial or eonh 
coniKCEloQ in an area where there are strictly necessary lor adequate 
reception; W an itit-lTicienE aecial ftoo sliort) lie poor csulh conn&ctioii 
[bid eieclnscal cttfiEH£E U> a Jswd ejir Ui pL^t*OT CH^w^tkon to u bad 
cirdi polnl). 

Another pi^Lble cause of apparenr Failure imny be too much outride 
now tfilttrtng the ear so Lhat n Is impossible lo deiecl the very weak 
isdio £jgi!>Bl as IL is bclntg iun«d Ui. HGadphoiKa ur beEL^i than a Unglc 
desf-atd type cF earpiece in lids respect bui r In any case* a really quiet 
nji.nTi u virtualiy esaontLol fur InilLol settingup and tuning jdju.itntetUL 
.Also, if ynur adjufiLmeni of iht tuning conUfd is t»tiHfW n mpj' 
ccmplclely miss che wiling for Ihc statorlyoil ore looking for, without 
realising il. 

Rcot'p u>.jql wiil also ten d to vary widi we^rhei eondinons. S^^pm days 
it may he so pom that what wi; TUintially n sfttmg ititfon h hardly 
l-Lii J at ol|. The simple bant receiver ha* many IkndtalJOra bu1 H ancc It 
costs very Utile to cnnscntci ^nd imlhing ui dl Co operale, this must be 
jcglrikd ns inevitable 

Providing you eon hear something-even if 1on weak a signal tu 
di^Edn^Jlsh properly—you can cerumiy improve the perfurm-aihie pf 
your basic sel by further expeiimeiLtarLOfl wIIIl tuned dt^iiitl (ice 
CJbnpicr and/or lira n4dl1bop of ajnplLftc^cinn In ihe drcuil. You can 
alan try other types of haste eryHa] s*l. at defcrtbed in the following 
projtcEt, 
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.RjnVo QznttritJtfi&fl (Of Am&Z&Ufi 



•f ws>t rnhJhJtL TEOj 




TH^NSiSTD?! 


-.1 HIAL 


PAPlh 



fiiL-jil 2 {Fig. 3.6) is tcknrfcd eo Circuit I escccpl Ihal h instead of a 
dLudc, j transislor Is used as a deiechir. fUnLy iwoof the traukiilc^ lead* 
;;p6 cncmetfad-tkia emitter (rj coislWCtlw to the tapping part ul ih* 
cliiI. jiilI she base (i) to the ‘earthy" end of lhe cli-fulL. The collector 
Iciul uf lire IranHitor is ignored {bend L> ^1 nf ilk wj y so tint it 
cannot nee Uteri! ulty shewl uui she other leads). 

Vchj can try oSmosi any type o-f luw-ccat AF LransisUH"; lecom- 
mended; lypes ire QC44,, 2PJ.370, I- 


CrymfSets 
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Hfr 3-7 Cbvvit 3 rtjfiiil tf i w|:h. fempHifkiilb^n 


Wftb she JiUhiirsfi or t^o mart c^mponenii, Ctr^ijr 1 t.::iri be modified 
ha ihe transistor both is u delator mid an amplifier, 1o give 
itrongur dgnaJs through e he headphone*. Using the same transJsto iyjw 
ns abtrtnc (or lui^^vokrt) resistor R thoiild be 15 k and eapaetrat ['3 
3 JJF or flight. 

3 He 5 time ;i battery is rdsn required to supply power lor (hr 
rnmsdttcir to *nrk a* an amplifier. Ituieari be £7 loti 1,5 V up to 9 V. 
■H*member the rubs for polarity of eonne^M oil sJiok shewn in Fig. 3.7 
a re for a p-n-p Irani Ft or; an n-p-n irttt&hBnr lrarEd need the battajy 
Connected rhe opposite way sound, Bnlteiy polarity dw nffetus rhe 
(donee sinus t>f cap^Ltcw CS (If an electrolytic 1 nrf pdarified lype). 

Experimenl furlh^i by s^yin^ the cll'cct of using additional 
^padtofi in. tire dffiilt.a,^ Cl, 2lD pf; €2u 0.001 /jF (Isy u-dier values- 
Wc ^)- C4,0J»l oF (try other talnes as well). 
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fJsdia Construction iot Amaw/rs 



fig. i.H Oral ft 4. Double div4 e ciyUaL wr, 


Tliii circuit mcorpi'ii ales Voltage doubting’ to impfow the UBpal 
VcfeuiH and should give better performance Unn a til'll diode circult. 
L and Cl ait the usual tuned riratit. hut an unusuaJ feature Ji lh>l \U 
wrist H ennn^wd to the cotl lapping point, Any type of germanium 
diuds can be used (they ihuuW preferably be the wv), mildly Hite 
to conned them die rigbl way erajnd- A hie*i-im pfidance crystal 
T¥iujil be hsch! in tbii tiiL-riLt. 

ripacitor value* are: C2 k 220 P F (this capacitor can be onitud-tiy 
wjih and without in Iheeiraiith Ci and C4>1,000 pi' 

The 4 ]pumu!ri Lapping, posns ioi Uic Effnnectian 1« the coil L 
li best found by trial and error (.see Chapter 4 on ■Tuned ClTdiits’}, bui 
the wt should wort il a nominal ^ie-ihird lapping P™“ rrom [ha 
■earthy 1 end. 

| | ir j caj i aJaa be died with cunvontkwial lunrcd-deCLiil cu*ifLin£- 
jje. aerial to the top *T Hie aoil V and dU4e D2 cOPUKtion «□ the 
tapping point on lh< coil. 


4 MORE ABOUT TUN;ED 
CIRCUITS 


The banc combinatiou of a edl of certain fndJJ^Jffineif connecled to 
parallel with a roriabtc cspacitur Is die form cif toned elreuit used In 
inosi radio receipts, from simple crystal «w upward* The tuning range 
of such a circuit ii determined by the respedlw values oJ impedance 
and capacitance used. At the same rime, the re.iirrjritice of the coil can 
tiqve h signifEUTiE effect on the ttfatiwhy of the circuit, so that i 
particular broadcasl frequency is tuned into sharply, wilh other nearby 
frtquenctes icjectcd. 

In the aim pie tuned dead I used for the crystal of Chapter -k the 
aerial ia connected to the upper or 'ImC end of ihe coil, the other end 
unite cull twin* earthed; the diode n conrmeted to a tappinfipoint on 
Ihc coil, Performance may wall be improved by adjusting both the 
Aerial-corincc ting pdui arid ilic diode-vinmuLr ing point, as shinwii in 
Fig. 4.1, 





flECUC£5 SlE*^, 

SElECVIuITV 


DISK 

—►! 


I'it 4.1 Th* effeemf varying the terpinf pOBtl* on lh= «rill tviU- 



























26 


Radio Ctowj'ucr/tm to .AmjrtTJVj 


Wore Afrm/f Ti/rrad 1 Cnro/j'rs 


27 


fonncciino the aerial to dir "hoc - &\%d should giv* ihe lauded mif-n^l, 
hut the selectivity* or the circuit may be piiui: beguile of the toil 
PriirtancF involved Ln theutHi citouli ici wth. Connecting the- aerial 
to a tapping point lowtr ik?wn the cwl (towards the Varihy" end) 
should improve afijeelrvlty* hut reduce aignil strength. Experimentation 
will produce die optlmiitn Wid-EWttWtlibg point 

there will a]so be in optimum rapping point for the diode, This 
time, moving the tiiode tapping punt lowucdh die k ctl4t p end will 
increase signal strength 1 because of reduttd tol) resistance in Lbe diode 
circuit)., but reduce sdcuItvlLy, wlujr tipping the diode further up the 
colI wiW tniprnve tttecfivHy at ihe expense af reduced sign*] strength* 
Finding uplimum Lapping pctinLi fat did Serial mul divide 
connections is i bif rncky on ;i ckw-wound toil since each lapping 
point tried hus to he bured hy temping off the enamel insulation,. wldi 
the rgik. of producing Gloried lum*. The seme rffeci can be provided by 
r^niLwinj:. nr adding, turns- j1 CjlJl end of [he wi1 n uuhg lire original 
tapping. point iVrf I he diode ciaineciiupi-r.g. Eee Fig. 4.2. Unless (he 
fvtoi number of hint* (Ml ihe coil remain the same, however, the 
Lnduclanrt id Ihe complete col] will be altered, and Ulus Mil: tuning 
range of the tuned cUcuiL Jsea LiterJ. Tien tire diode Lapping puaic will 
be stuf led. 

Foe this type of efcpurtm*sil an oiocored coil of relatively luge 
dlofiiecet u easier ro nte, wsumd on a and or paper tube to which two 
r k Iti 3 knpths of hardwood or baha s-trap have been cemented. The 
windings can be bared by scraping or sajidpApcrtiig over this raise*! 
scclion. and Individual wires carefully tepjiraEfrd tu uvn E d ihortirg-F^. 
4J3. Optimum tapping pojnt* tan be esEahlisIred by pusJiing bared ends 
an Ihe aerial- ajid iljode-Mumecring wirei into iJac raised sceuon oftJie 
<oil s soldering in place very carefully MM llrey have bwn found. This 



LIP Wifit 

Hi, 4 J CeflHIUtUan of aa ifrccirird feCful CQi| 

■bould nui rtsuli in lbbiicElpg out mure liwiii a few turns ai ih tse pomls, 
which will i|i it greatly modify iht ecul srttluclwice if allowed for rr» ihe 
uiiliaJ winding (c.g. add Rye or sia lurns La Lhe design number of 
wLndLnpl. 

In all-cared colls, die inductance can be calculated with reasonable 
accuracy from the *bam*ler and number nf turns (see also Flo. 4j4): 

ft 1 X M 1 

inductance, microhenries = ~— 



Fht A.2 The eflfK-tTW Lipping point on a lUnpl* co\\ iiin tiia fo* 
¥ukd b; aiiduiR or removing Iums fin. e»ch end, of rh< winding 


wliure K = coil radius in uiclrrs, 
L = cojL ]eiLjth in tnctHis, 
N = nunihtr of iufm. 


The nldn usual fotro of Uns 1'i.m ri n_l j k. 



+ 10L) u \ 
R a } 


1 4 wofftsdnoiat example usinj this Formula ia given Later.) This as fawd 
*i die tuna of the coil being close-wound, in enajneUed cupper wire 


























2B 


Rad/u ChmtfUtdon 


fof Am3t*ur& 


NuMKirOF nm NS 



al 3,500 IcFlz 


M^rq Aheut Tumd Crrtisi Ef 
tc - - « n 


29 


= 0.0001 K ]y* [approx.) 

At uiue end of (he cspacitar luriing rubge where C= 50 pF, mdiwlantf 
L required u: 

IJ.fKMi x 10® 

500 


FLg.4.4 \ir'£Dred coil ilvu^Ln pBrini^ivri 


- 


Thu lie!ual ^Ijmuk'c i.hf the mic- Ie hoc lignifie-uit, p-rovi^cd tine- 
diameter is mriailily Iticp: (fc-g. i;i irLiltir thari I inch). The- formula is 
nut valid far smolfer-diamc^r air-cuncd «r Uu ^uili w-ound on a 
ferrite rod. 

The lypu:ad [luljiio capacitor ha* a ntbtg nf (-about) SOpF up to 
35ft pF flr SOOpF. The selanansihip between Inning nr WHPtf 
/tafMWr?' tnd indututiia and capacitance- h: 


At Hie mhftf cod of the capacitor tmfcl| rangi where € = 500 pF, 
tadutfHM^ required u: 

0-Q0I X 10* 

50 

= 200 juK 


rcionant frequency if] - ^ ^ « 10* = * 10* 

where L - indueRjnce in micr'Jwiftet (MH) r 
C = capacitance in plcdirads (p F) 

Thai muie conveniently writlen m 4 |Ci|iiuoi3 fen the producl of 
In duett and capacitance required, i-e 


Using a 1-in, coil dl»nu=ter [0.5-in. radius) and a ml length of 1.5 in, 
/(4.S + 15}*1W\ 

»= — ) 

=. V 15.600 

= 125 


1C = 


CK-Q2 5 

P 


X 10 ]1 


Foe Ifw medium wp™ blind flu r,ii^ of frequencies to be cowrcd is 
500 to 1,500 kHz.. Thus, to encampisa this rungr. lhe products of LC 
required □ re: 


at 500 kHz 


LC 


D.025 

fshitf 


x 10 n 


“■ 0 003 X I tf (jpprox.) 


lo uIIkt winds, a L25-lu.ru jir-cured mil of iljLS size should be abuul 
nsJm foi giivGiLii|i the medium wavebund, numbing t 50-500 pH 
vinahl* cypsciiuT. Topping point foe diode crsinettloit) would iiumin- 
ilty be iinii-ihljiJ of die t«*l length from the 1 Varthy’ end. 

ALr»ewrd wih cad s!*s be ifeilgned in this way fn luii(j^waw 
OfrvEEinr (more turns); or sluirt-wnve reception {leu turns), which tmtrt 
HeLy Hi be so good beEavse irf the low efficiency of lhe colls. A3no. ut 
higher frcqncndci the rcFiitanw of ihe coped#* a also slgnifkanl. and 
Su simple calculation or c«l size il mi I»p|ipi vqlld. 

'Sbe efllckncy of :i tonlPii coll can be expressed in tcniw of the 
^lagniUcaLLijn of the oiLyptsl sicnof lecrsved, when Limed lo tesomuioe, 





























3 fl Can&injct&n far Amiwri 

mil dccrEuci- VL-ich increasing coll rtmtince. the magnification 
produced mi a PWWJurl circuit Is reFerrcd sc as the "G"; a hi^i -0 ceil u- 
ihui desirable fur maximum perf-mmince and seb^tiYiSy, md it 
f^rntl flH y a lu-w-ctaistHnw Qfl*. For thLl JBaaofl IMser diarneLtrt 
ilr-mred coils, u.smg thicker wire, are m«ftre effecnw than im.ilI ^t 
diimetQc ecib wmWtd Fc-ans IhLtii^r wirelunc* win remise* Jncrtise-i 
with decreasing dliitsatec j 

Equally, ilw Induct™* of ■ wound oral cun he increased by winding 
il over a magn*1ic4tttfi core,, Fdth. at i ferrite rod. Much smaller 
diameter cods can be used, requiring lea tun» l to produce IN 
inductance r^uiitd-boifa reducing the teE|lh. of whe and its rrafcii- 
mh. 

Battue the actual inductance pioduced It dependent on the itze and 
dimictcrisiics of (lie core material, wlndlnp for ffrribc-rod aerilli 
camol he calculated, ind aic bawd wl empirical results, or optimum 
windingsesuiblisbcd by Irani tod error. 

Common size* of fertile rod iVldahk are: 

£-ln. dsametei length 3| in. 

^ -tn. diameter taflgihj 4,5.6 arid 8- bt- 

j -in. diantveif r lengths 4, S-. 6, & and E 0 itl- 



K||, 43 ftMtoJEfl>w?« Knri CPU windiryp ihm dies ul fcinLr 


Af{arv r Fi^nctf CfrtGtr/lI 
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TaPRiWG POIUT 10-la tu*N& f IrCMrf 
EARTH¥"END 




TURNS TOTAL. 3BOtf 30 S.W& WIRE 

TO match aoopr tuning capaqtgh 

BO-1® TURNS TOTAL. 2& Oft 3D E.WG HIRE 
TO MATCH 3MpF TUNING OPACITOP 


Fif- J.6 Mcdi'im-M-jVn winding fc-i * ferraic itab. 

A long length enables maximum adjuirmefil of cod position (away 
of fc !il mining’ the aerial) and. also, addlUunaJ cotii to be Ineorporitcd 
on the *ajne rod, LT the circuit iwedt (hem (e-g. for mriU-WKlnniL 
•cods). Bui it bl the dltanttti which really determines the winding 
specification, 

RBCommtndidMij for J¥iedjurmwi*e cmIE winding for thne thrat 
\iLiriJm>J ferrite-rod dtiwtcn arc gmn in Fig. ^.5, all winitinga beiflfi 
pnimelkd copper wire. Normal Upping points are one-third from the 
"earthy* end. It is a simple mated 10 «peri|R«U with different 
windingi-e^ adding more turns extend the KiKif^ upwards 
(ue_ lower frequencies}, or reducing ihe number of tUrr» to Extend rht 
Mrui-Tfcnjfr^ coMerM^e downwards (l.e, for high-frequency trim- 

(hiiiiLieis). 

Fertile-con: ttHete4 u alio available in slab formi which is often 
eaiwr Co accommodaie in a imnU rtgtjwf cusc. A lypicai ferrite-dab 
il^e Li 2^ in. long by | in- wide, wfeth m chackocss of j In. or less. A 
typical winding specification ii shown in Hg. 4-6- 

Cenerally, the long waveband should be covered hy ilfiuhlttii the 
numlMF i>f lucili u§ed (or the medium waveband. the numbci 

of rums shifts the cuv-rout of die medium waveband \.W"*t min 
chr ttawler band (SOmi and "idp-hand" U^Ojil). For ihort-wavc 
covemge very few turns indeed will be needed perhaps less ihirt half a 
dozen-and die opiimum number can only be determined by careful 

Sfjjiiuie cmlI i fur ihe vaiLu^ wavebands iu be covered can be 
iCconmioLiated nn Che wime ferrUe und ctitineeW ^ P cemmon 
tuning capacitor via i wavcbincl iwiCch i-7. Thl* Il liK< usual 
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I our,-wwE COIL 



fy, 47 i nagr and medlnm-win a«rlnl coil cdiimcHiJ r& *J« 
ibuigt j'lU-ti. 


/AERMn.COlV M*S m 
/ TAPING POINT 



COUPLING COIL OVER-WOUND 
ON AE = 11*1 COIL 



tig. 4.9 iTiiLin-'Eively coupInl Krill cnlL 
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Fig. 4 .V 'Lome' inil m tl« coupling with wpuilf tmupPn* «il. 

prcwedure wpiii aimlnbotilc receiver drcuit and domestic radiii, but is 
Eddom satisfudnry w|lb the simpler Cn cults hecau-se of the luncd- 
citnili iihajictnlsiics fl.e. the nerd foe meiieuluu* idj usttiienl lo pel 
optimum tesulls for any sickle wswabond coverage h 

All I tie CotL eonslrutliuiis so fat tfcscribed me based on single 
windings (coaling a spediic waveband) wish a tapping pwnl for th* 
ouijMir Ldiodr eriniieLiiuii In die case of simple ifcctYcrs) The 
ilierftatiw I'uins is 10 provide indue lire cvuittin^ fur die nulpul in the 
Ihrm of mi owjwindmg, which tan comprise ■Hi? or mure turns of the 
same jisutfg wire used for Ihe main wtfiding-Fig. 4.B The optimum 
number «if tWBI for the overwinding depends un the degree t>f coupling 
required^ which in turn is influenced by die chats Licrtslia of die 
following drew i - The position of the coupling cm I an dsn ifTccI the 
performance. nllhounih usually il is best positioned !«r die 'em diy' end 



Tig. 4 .J 0 Iijnifvripn WMpllm between tuned nicuil M )4 ncil 
njgc sf receiver. 


. 
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uf the main l<jiL Both nitmhei oF turns asii coupling-rad pmiyufl an 
lub^cla For cxpcwtionlil adjiiitnsont Eo rthcain optimum results, 

Sometime* a coupling coll w wound On ihe Tcrrile rod. separate from 
ihe aerial cell. prelim a low’ coupling Fig. 4.?. fepncrrtivc 
wwiveri often make use of rllii form ol coupling for kjilfDdudnfl 
'feedback" into the frwU of the arOiU (see Chipler 9)- 

Inductive coupling is alto caLJed transformer cnupi]Lng r since Mie 
prilldpi# oF passing current neneriled in «ie coil into mother coil « the 
sure. With trarul'mmcr coupling 1 Fig. 4,10) die aerial cull has no 
lapping pjlni. and is *u alternative (« dlicct coupling, where lh* a#Kl 
itagr of ihe circuit is connected directly iu a lapping point on the coil- 
Tlierc ii n tltlid method of coupling which may he used between 
stagas tn a radm clreiut-eepHcvrj' (.ctipjfciig- Here, cfflinection between 
the ElugCS fc-fr to the Upping point on the aerial coil) Is made through fl 
capadlcrr, which isolates the iwo stages it f» as. 4jo. How if concerned 
{only i.c. will put through lh= opueiilorJ-Fig. 4.11 



Ftf. 4-. 11 t ip*ikfcK ECTjpUi'i.K twiwipn occult inJ W-M iiifie 

of rtann 

A g a jn the oplimuiri value for the capriioi depends ui (he 
characieriiucs oF the drculis being coupled. To couple an aerial C«L to 
rlic next jsigg in a receiveii, optim urn Milu.es cm tuy from ?D0 pE 1 to 
10 fiF. In general* though. 1 Wfb value gifctt best icsollS- 

Dircel, UHniformer, and capacity coupling are dtnwniio mr 
ciniJLCLiiug any two align in rttf Lvers-nol putt the tuned circuit Id Ihe 
nexl Atagti 


5 AMPLIFIERS 


It is u characteristic of a tramirtor (hnl It merits as in amplifier of 
«gpul 5 . In ihe must widely used mode of cmnectlun of iransislurs fot 
mch duties with inpui and output circuits both connected lo the 
cm it ur (common flirsl tie mode) H ihe decree 03 ampltiiptiion or current 
gBin, is called the 'beta’ (0) oT the Unnatstot. Tltis is gi*gp at Hpe (.or 
slalie forward current ratio) In IranuHor duuacterislira data {see also 
Chapter 7), 

A basic iiaiindtor aiiipliFiei circuit is very simple-and Is identical for 
a p-n-p or n-p-n muddlor, excep t for ibe tatttiy polarity tre Fla 5 - J - 
Vinually any low-power AF ttaiisisiw can he used In this circuit, The 
Aw ftthror (R) nuut have a value providing a pjJtector current not 
exceeding the craximuni sped lied rating roe the transit iuf used, the 
actual current Flowing In the collector circuit aLio being influenced by 
ihe v ullage of the batlety. 



Fig. 1.1 Djsu: Hrtplld*r cuvuLls * IIh *rmpfe curroll tolling via * 
lingU reiisloE. 
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Knowing ttic- lEidHiiiif diDraclfitlitics, a luilabk v^Jue for Rein be 
«| dilated n follow!. 


biuetr vdup 

R, =■ X — -—- 

tailed m curienl 

tMltciy voha&c 
m k FE * - 

‘C 

wJkic If i* e L|ual to, of preFecably las* iIibu, the sped-fieo Liens figure fe» 
ic mix. 

Assuming lh»t an OC72 transistor if T»inE uwd, mid the baits ry 
rail nfje ii» V. sped f|td figure* arc - 


Ip max ■ 250 mA 
h F£ = 30 lo W 


TaVin; lilt maximum B»bi. on it ITS mA NS a '«ft' wfcnE Hp*re 

fur lilt LOJkclut OOfTCClt 



90 X —- 

0.(75 

4.&3Q12 


A suLlnble (piefetred-vglire) iftHHaf wOttfd thus be 4,7 k. 



Hg. J.2 ClrcirJf J, Cry ml »ei »'illi angle ilape or ■mpfWcfetian. 
Any JtF OanriatOt be uird Uh fit 
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Fig. S.2, shows Ihc cample tc cm cult for a simple Al imphfier of tills 
tjpc, coujtkd Id the Trail end' of a basic crystal «t- The derecien 
(output) I* coupkd lo ihe amplifier via capudlor C2 t a suitable value 
fo# which wtiuJd be IDjiF or higher {e-g- 20, 25. 3D, 40 or 50 m IT, 
capacitor Cl (0-001 pFf may not be necessary - Thu uurpui Load in the 
collector rircuil Li farmed by hlgh-impedance pirtwei- 

ISuLu that the priority uf Urn battery used to 1 power this ducuil is 
iniptiriniii (a$ fat as the Uansiilur esHuseettoLi is concerned);, il» Hit 
connection# to die diode and C2 I which will norjauJIy nred to be n«i 
electiolytiC: type lo provide the hiph-cgptHdiy value fcejiired). WLlh an 
n.p-n IransisUvr l|i* hartety polarity would be reverie J; and alsu the 
diode and etecl rolytlc ^ymsior connections. 



Fig, 3 3 eirfim £ CryiLil *N 'ir|i iwa iupi of ■mpllfli.'iition 
Cpiii|H)lienr ijluei malchiilg OCTL, Of 77 or new f-quiiilm r for 
Hit and TP2 

Hl.fr.florlOl Cl. 0-001 kF 

Hi, N.1 k JOjiF 

HI.22 It CJ.FK>t]{li*r 

IIji1ci> YijlCigtfi 10'S V, 

The same type of drcuil am be ok d to provide additional 
ainpliricaLkun, if required, simply by mWIujL -mother amplifier alagc 
CFLg_ 5.3). The second impltftof it age cun be \AcnU*& to Eh* fiisr at 
il nzrih a hidicj-powrr irhiuutor Uking ll« h#*t output p-re^ni »nd 
pio-vldini even prat-cr gain, Tha loa-di Jn Itic uulpui frot^tac i of the 
Urst im.pLif'Icr stage is prs>v| lied by i resislcir IK 2 1 (^lueti sliculd be 
aboii? Lhr sume vnJuc ns Lhr plwnc FEiistaiice, 3.J (o 4,"? k'l, die i wo 
ilAges coupkd by u capadicir (O), Vdii.? uf Et3 drpeadi-^in L|id v-luiuJ 
Hansistur Wwd, *rid raisy be anything from SJOIl lo 1 kil\ cajwicotfs 
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Fig. i.S OtftJW f. Artpilirief f« louJlpesfctT Milplil 

Tht.OCH R].i.Wk 

TH1.ADH0 *2.11* 

C.Bar W*F 
| '.■udiptak.i. r. H\> SI 

f2 and C3 ii»n Ik |0 pF or larRur (10 pF UJt lo SO ur LOO ^iF|. 
decirotytic, 

A mcwc compact iwo-itagK (mplifwr circuit Is shown In ME- 5 
Thie nil)' pcove capable of opr casing a mail 80 fi. Stiudspralter diced, 
allJLuudi the ciment drain will be quir* high. 

AltcmallwLy, lhrw nr foui iti^es of ampliliealiun uiin£ low?awaf 
(raniiscori. folio Wln£ a basic l fionl end.' crystal stl, shn-uld provide 
Hipugji power In dilw a small kiudipenkEr ai she final outjwc, through 
a HiilaWe r Up-down (ransfa mwc. It) provide an imiwdtincc match rwee 
Chapter 6), 

Simple amplifier armiLls of t|iii lype have the importum Limitation 
that performance of the tTirli*t«(i) will lend to vary with tempers 
turt These ii alio the possibility of 'ihrnnal ninwiy* devekipinfl, 
wlikh can destroy the iranaiitorf s k, became as the external ceinperaWre 
ImnHi the collector current also tenth I* tncirasr „ wii idt sn turn 
eaiwi ■ fun lie i Lucmsst in pjicllon lemperSluie, 10 ihe elfe^Jl ia 
pnnutaUvr and gttl from bad lo worse, even to Iht p<»nt oT cuinirt@ ih# 

I runnier* completely. |c Is pcssiMe to overcame ihls UouWe by 
arranging for Hie dccirli to be swlf-biasam^ nr dx. iigbillied so that a 
constanl opeiaiing f tflttAot d*irejil la provided, tegfl rdlew of transistor 
type or i e mperalure nriitlMld In ochre words, the working, pidnl of 
die collec I ur circuit Ls sUbilired. 
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i if. 5.5 StabilizeJ bias dmiii fni Lianaiitat urrpJifxz at wf*. 

Typical YhJuci Text Jpwi'rncdjiuni-pDwtr inuiiisiun 

nia h c,ior isid= 

Hi, mil 

R3, ] k 

A further juvuitipc of u scuhM^uil drailr is ilaui it makes d>o 
psaU.ijnian^c of the amplifier l«s dependent on ihe dtUiCterMtlCi ur" 
niuiviiiiin i l iiAisc-.jiii-, which cm differ appreciably eren (or the vuivjm- 
i v pr. Cipadry cflupbtig between staces should be used since thi& mikes 
zmh in^pfltdffli as working rather than mlrr-depcndem. 



ri| Jf h C(t-cyw hiiL-ii-.jl iwo-iUpc jjiiplilirr uadne l^a lod-! 1 

InnilMoFL L Jiapk: 1 foe dotcjrTUfutkni q \ 
miiiliirij fiffipflfUfll ViliittJ 
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T« achieve this [he original bias keuw « *&' tal " l J° wpt ?. 

vihin R1 *ld R2 &» FI*- ^ A fujcher blflS reHit “ t 

directly to the 'mil*', in pii-IM wLtJn . op«iW fC> IDM-t 
hy-pass for AF cnnenLi. (Transistor taas ^ « n 

t pndi la ehjia«[eriHici h axe given in Chapter 7 0 . 

A irteivrT deygh IncapofBL'ffi 

Stabilized drcuiU foU-owiaiit i cry*Mi wl fr«it end kldiowti ui Fi 6 . 

This Id fact. is about as fir * U »» P™** 9 to ^ Wlth ivth a ^ 
circuit as r dlliiHiEh addition,d, cumpkli atap* «Lpr.i«dc mo** gain 

aj ,d grtiiu find oulpul V w«> H* ** ^ " 

ipipavatfd notably Uefc of IWdlMty and mfctntfy In the hoMand. 
Sudi deficiencies art heal tackled by modifyin R Uw circuit <t*4P 

ihe rim pk ’cryiwl set detector’ basis. 

The irnpli'litfi stage(s) Jio pnrtJifc* a o»vhu» tH P^nl to uiseri a 
vdkitne control into the nether iMoiit. This lakes U» Iwm of .1 
poltntlonxicr which can replace one of "he bUsmostor*.or be pl^cd 
tn sene* with die flow of die ament flfleT the tint stage 
jimplificBllDn-Flg, J-7, This will hilroiluce .ninlnmm distortion over 

lltt vdume control range. - lh(M „ „ 

On low-pffWK refers which give uiufawjr re«pti« wslhMUt an 

Mlfr.sd aerial, a vatbnc control can he in sUllHceattry .efinera^i. 
Since 1 he ferrite itfrird has lii rec tinr.al chartttfditki, merriy tumtai| 
jal one wiy and the other will produa* changC*in sip 1 ® 9 strength - 



$ .7 ttoiiri it l»«tifP BmplifiM With «*»■ cmUoL 
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Fig. 5.H Bata- pK-trapUfci ciioiltL Tbc bimbicr Cl AI mini be 
Mi HF lype; p-n-p UimJlIiir* 4ipntfn m there duciHrti If ll-p-ll 
(Ttniasten IK used, the baliety [Willi ty muM he nvencil. 

Prs-amplifrftri 

A pre amplifier u designed to amplify signals between, the tuned dieuil 
and detect# stages. The main difference u that the tnnRtltt(l) 
selected must be an RF type once it is handling KF lignals at this stage. 
0 1 III! 1 wise the basic circuit is acnilAr to [hat of un AI amplilicr-scc 
Fig. 5.E. 
















































0 THE OUTPUT STAGE 


By a sujlabLr chuic;* irf grart&siw, ibe amplifier aUgwean tie used im 
jiOWtr a Loudspeaker dii-ccL, using ;i minirnuin of c-Oiflpflftftfiis- A typical 
dicuil of this type wis ifonwtt ir\ Fig. 5 , 4 , uung a tush-pain Al- 
tEmsistor lor TR], luiJ n pou-^i Lruisiitof Toe TEtl The main 
dlLadvariligt of such a set-up is I he relilivcly high tUTtenl Jr awn by the 
Circuit, 

Single EnnsJsHn output W«Jl a C1^s A' oj*iiiion. which means 
that the viJuts or bias and signal vyllage applied tfod UntuLsiac ensure 
thai talkctw Barren t always flows. Fag. 6.1 show* a basic €[m A 
oulpoil dfCuU InLuipuiJiiiiis Erimforrrwr coupling Id a Iuud3.pejker. 



Fig. 6.1 Slash: Class A oulpuL TF Ei cmspul rn^iwcnr wcufciflg u, 
in jiTiplifies Laude peak hie impcdaiHT a htxlvltfil |-.i flJipui Load 
.(iiuite nwni. vu i lie ilepdawn liarnfDrrn-ci T. 
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The Output Stage 

A more econojiue wiy of piwhjcing utsiiBctory output powerh lo 
employ a undo Unnuiiur driver worldne j comp km«nUry pair of 
tiniisulora (w rip-P and n p-n-p selected wfUr matched charactariiuc*) 
In push pull configuration, The output power obtained front ■ p4t of 
IrmtltEOrt in puah-pul] it ctmsjdera'Wy more tlsan double the power 
obtained from a single trunJitoe of ihw same type. WliIi 'dtsi B' 
operation the tranuseou an bi#wJ to nearly cui-ofT, so ibil only a 
marginal current flow, under ‘quiet" condi tmns. FUth-pul) outputs 
mty. however, aba be dwijtned fot ‘CIms AW operation. with rather 
hi^iee wwnt drains. 

EWCtdly, distortion is lowest wjIIl Class A operation, whilst Ota® V 
operation provides the lowest cunenl dr Bin but introduces the 


IN 



fig O tar aitt Iff, Hc.li-pull HitpuL. TUf n lhe itihs, EH!, 
Tft J the puUi -pull tfltpfeAcr 

Al,fiS TRt.bTtM 

M, L Tftl.ACIJftt _. 

R3.I T*3,ACmf *“■*"“** *“ 

ft* | B LAUiiii'vakcr, 3 11 or H J t 

K,S,1 k 

CI.JmF 

Cl, 23b ul 

Cl. SO uF 
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Radio Cornuvction tor Amiflfn 



Fla. 4 3 OnYiif Si. rum ■ pub (Wipui with Li imfanner 
1HI u Uw d**«; T*2,T*J. ADHftu AD I.«. T|fpi«l 

R1 RJ tn ULIKII mi Uif^aui* an <r(« u.ed| 

RJ.Lk C2,StM ; 

ltd, IM C 3 , 3 D ill 1 or BO rF 

Sti, 4.T d I l.MujiLinglrjnifDllW 

R*. LO T 2 , iMlpul |.r 4 iirfDnnfir 

iWHEibilily ofcrowt"** diHorliiw bcina present r vIillIi can be nvercom* 
bj *pp]>iPF a align fctward bias t® cidl 1 1 anststor, Class AB uflew i 
compromise Iwtvrctn llhc two. 

Two wp*s of basic push-pul] output dnuiu am shown In n|53- 6- 
and 63, one with diiecl poiipUng aitd the ^ ief transformer 

coorifc&bcih Interstage (belwwn rlfhrar and i»iih —put] mpu t > ami l o the 
loudspeaker Tlsc coupling Lnnwfomer can provide id<Uti°niJ ampli¬ 
cation; an output EiansforiMer, on the ollw hand, il Invariably a 
Hrp.duwTi type to idyu.il ihe Loudspeaker impedance to the required 
oulpul Impedance, Both types of cireHti have OMr riuinban and 
disadvantage^, although for simple* receipts all-translator circum arc 
usually preferred. 

Much aim depends un the requirements of the receiver, Thus to 
operate a smell Imidrpeu kier successfully in emtio pnvttr ouipul of S 


Tfta PiHijpwT Stag# 
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mA or bcltei is required (higher itU fot target speakea r of cornse). Al 
ihc olhcf extreme. about IDjmA T?pTSEenl-i r (or iflQfll people, ihe 
ihrtshold of audibility in high-impe dance phones; and 0.1 tiA a normal 
□Hinrivurii fof comfortable listening and ready irknlifkatLon of sounds: 
Ln headphones. Fm m&y lialeiung with high-impedance phones, an 
iudiO uiEtpui power l'i f up to 0.5 mA is ddnblfl. Higher ucriil Levels 
wtU (end to 'awtuip heiiiphoTWi bui can, of cliui-j*, he reduced by 
lilting a v'oJu me control. 

Typical cbaiacLerislics of headphones, eirpkew end IttKbpeikcn 
are! 


Hluh-Liypedancc type. d.c- itriHutfe 2 .XW 0 - 4 JMB typical imped¬ 
ance IQjQOOJI [H I fcllz). 

Lcni^imped«ne« type, fij d.e. jcitslanct 15 &, typical impedance &D W 
fil t kHz), (il) d.c. reiLstanoc £0 n, typical impedance LZO tHnl 
3 kHz). 


fjwpteciffj 

m§h’iffip«daiiea lypc r d.c. tenstancc 2,000 II; ty pica] impedance 7 5W 
A (id kHz). 

L™-impedance type P (L) d.c. resLSlance 4 13, lypicil Impedance IS 11 
(at L LK/j, fit) d-C- lesiatancc 14 H, typscaJ impedance 60 H (at 
3 Uit}\ (nil d.c- rePSEa^te 60 £l h rypica] impedance J5D fl fat 
3 kHz ) . 

LcKn]ljpiifflfr*LP| 

Typlcd d.c. reitiUnrt 3 typknl im|Mtdsn^ 8-36 0. 

11 -will be obvious from a study o! tht^t flpjEtl dial tciwriinpedanee 
phonoi n a low-impedance earpacee, oe d Loudspetker wjJ be a mismatch 




Hfr -B 4 Load baliltant W 0OfP4t irin.id'iarmcr. 
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kin dw 


f* touplki* to an output requiring p Afrh-h*F*d"K* ^ <■ 

r— «f ™«.i of the limrfe aJUimiiiBT arcuiti). 

To employ low-im[«Ntan» ptioh«. carptKe or » Ujud*poikci»^ 

output rcquHinl * *“d> > matehin* 

££ ZU UlX^ei) — 1* «4. The primary *f J 

W ™ k „ TlW idw the readied output load, indirectly umpled 

™ b »rx * * —* “»•»*•— w 

‘’HIT M ‘nt> requiihdfrom Du «■"(■»■«“ “"S' cil “““ i 

//output iPad Im pedance .iquiteJ in 

J l phone or kfw&et impedance In d™» / 


s „, llt lypisil tm*w< «fc» “i ,heir '““ bl6,y " lBKh “ S 


■ire: 


— 1 

P.iUu 

Lis4eruni 

diiV* 

Ei^WllIrtl ou lpul 

lead iiiipeduice dt 1 

41:1 

1S=1 

Mt:l 

11: J 

14-1 

9:1 
■5- i 

SpnMc 

4-n.fiulHcCE 

Spiiki? 

lj-il eaipicW 

60-El HTpici:? 

H (yn htidphone* 

20,0(10 

20,000 

10,000 

20.000 

IWOM 

20,000 

20.000 

For other requtrtd output fold impedM. the tumi ratio Cfln be 
calcu tale d from the formula. 


Tone CQHWOls 

^ w,«r >r«i mPItaiiw will «ls u a rauu 

taptolutL »r ft. ™"1 **■' If u ’' SSS, tTI 

ulii for >11 'H"*- 'rfi" 11 " 1 *•*' f‘“l"' n «» “ li “ 

Sir*. z **,*& a-*.- - ■" c *.■" * y* i 

iir iwccli li up«*i diUOftf™ rtWilti. I p 

(hrwood h***.™! .ill landtt hr .mf « h.,Ji 

if ft. » hftd.„o... .1 I 11 ™" 

u subject tu hoorniiiig- 


The Output Steep 
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FJ|, G.J Simple lone rtih trait 

An adequate metallic of lone control cm be rcabced by connecting, 
a variable nilitHct £palentiomcirr) and filed capacitor In series icrats 
iJif primary iinminals of the output uacisliirjncr; or directly across rli« 
speaker,» shown Ln Fig. 6,5. 

Thii, in effeei, r<*ra another limed ciicuii, the rescnaiir frequency 
»r which cj3i be nli wed by adjuring (he sailing of the polcniJometei to 
favour oi raise (he trch|e or bus in ifie output signal by, cfTeclivelv, 
additional amplification. The tone control on a domestic receiver fa 
□Wally of this Form-thr knob controlling, a potentiometer connected 
iri series with a fixed capacitor screws the output dans former. Typical 
values used are: potentroipei*r t 0-5 1; fixed capadtof, 0,| 






















































7 TRANSISTORS, bias 
and stabilization 


rs s-HrSssssaSs 

ciriltET tail rent Ie^V- 

- Yb£ 

'«— i — 

r „ ,|„ hw-noim. «*W. » * “* r ot0 -' 

sen,.™™ JS’.il'i. cm™. .hi. ™.*»» «T 

nrtditc drtfi TM'l ** fliplff"* irhejinall lipill 

, but will be dependent » flue (*" 11,1811 ’ 



Fij; 7.1 Slmjplf cucrtnl biinairilil- 


Ti-nmiftvn, fiat entf 5 i*(ir/lr>j(ran 49 



Fip. 7.2 C^TTRflblQnal bui cvaipg, 


forward current raliu uf (lie inniiator^ Tliut simple current b^ins n 
men t suitable for tr arrant ere which Itave nnly narrow hpp ipieatb, 
Vdtl#£ biasing with cnUltiT feedback yields, the fdtlywing voles gs 
re liiiloptUlps (ace also Fig. 7.2): 


Vs = 


R2 Vs 

fll *R2 


Vf 


R2.Y S 
HI +J?1 


-V*K 


The EmHrertUnftU Li therefore: 


/jr . R2 V S Vm 

R £ {R\ + «) " R e 

Kcr the effect of spreml?, to be negligible lIic voltage V £ niusl be 
large compared with changes in 1 ' H f m , Also, R E snual be large If changes 
in Cmltler cuttenl i £ . chic to variation! in Che supply voltage K$, ace to 



in no 


Fi|t T -i Stibslijocion, wirh common compaoHil vilwta ored. 
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3i( ftjtfro C&utn*iiofi ter 

;; ta * jj-i ^ 

- r r i.srr uzzzrz^ -S 
sft—ss» *• - r , sr^r" 

Fin ^ silicon ttinsisiwi hi" MOW lK,ka ? E *“" ) L.„ 

Srr^str^ 

SSrSsSsSS'^r r:: 

IvaliihLc fiwi lh« iiunufaccwerai *la° i" »™ | l' ^?r liera £|tfl,lcgW “' 


GBnnaniuifl Trtratatore 


wf law powg. 


y^ntfli- 
•'r* mix- 

; f ip». hi* 

f r mii, rn 1 ^ 

fj-t ^ 
#I r mA 

Fdo 

L^ul. mix. 

" Ijtb mA 

/jrffln. M«i 


~ oc*J dt» oc?J on) Ml oc»in 


I* 

1* 

l! 

LJC 

U 

30-S0 

sa 

3D 

35 

a.3 

4W1 

1 


IS 

w 

12 

50 

15 

30 

13 

30 

11 

10 

10 

ID 

115 

.50 

23* 

LOO 

h: 
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111 

550 

40 min- 

10-*O 

30-» 

(Q-IM 

SO 

05 

Hi- 

L 

W 

5 

15 

10 

li 

tJ 

10 

4 5 

0 2 

an 

Mi 

0-21 

5D/1-S 

*10.3 

lawiwi 

5.5 

i typ 

i irp 

1M 


J2 

n 

L0 

3D0 

2*1 


50 

ID 

10 


31 

14 

10 

330 

JOO 


3 

if 

ID 


{Arm 


iflift) 


l iyp 

(IMM 


i irp 
imfh) 
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SmiU, roc drum, omen I >w|[4tl[ig, AF amplifen ii-p-ii 
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1 21X11301 

2NI3« 
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35 
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U 

as 

IS 
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30 

as 

10 
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US 
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32 

zJ 
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32 
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20 
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U} 
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GMJfrWr/ftT to AfiHlfcu^ 
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AudK^ rigqucnnr amplarkiri, U>w level,. law a-p-n 



2N24B4 

1N2H4 

JNMiS 

IN 2S2£ 
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s TRF RECEIVERS 


-n. »*, fmqwticy (Tun w.W> » »*** ™„„° « 

.me beloit u>d one ImireduBly ,ri " lllc P»-™P'‘ rit - “ RR 
TtL ZZ** in lie IflOck *»« - Tl " 

cttcnio *rr literally Uenlkal end. In lld.irt mindly y“n!E<l t ' 

STL, vjiialilc cruder*. mil sdM.mil b» . Id* “* 

sasriTSp-tw d»n»««**«*• »p““ 

’"to'pradSTmlpmK'mW^I of Uiese IM lured ciltull.- 1|K 

jss r « 

.Lie. •l.inurlns ->«*»»““"*? “ <*'"•£ 

the ipdncMBtti tiic 1m tuning cods wmpfeUnB ■*“ 
drtHlS con I* maichrd for Idrttkd pttnmm ** 
iatn-rri witl. LronJuiit ctf«. In lb* m»nneT small JlfurciiLCi m Hie 

actual wiring up or the l*o Utttd cta»i^ J™l ut 
^rt.cw hr h4mrtd cm fur opbmum pcifcrmUl*. Th^in 

Me*™? pm** m *Hi"S «P «^ fJln S th * «“f e1 ' re ^ n ^ or 
^rfurrZc, and « * none qpiit* M^furfly « i *■>«*" c * r 

biit. 


■rf 



‘gSAoeiT 1 


Fi*. H .1 WoA dlMnn rf 11UBrf I * SI ° frt *' p “ c ’ f<tM7) ,e " ,WI ' 




BS 



1.2 Daobk^Biincd circus I'lch RF' ■rnptiru:i l:ir 'fumt end' 

of i TRF-’ vnvfor. 


A Hnipfe rtU'iruiHUtar TRF lecei^r rtraiLl is shu^n Ln Fig.. 8.3. 
AUgnmetiE dlfficultlei arc ituniffiLze-if by employing a propFiccqFy ccmL 
Ll. L2 h L3 For TRF wotfcing, clbu Li a |i i i g the mead fut pnged tuning 



Flf. H.3 Qrw# i2 Sub' TRl r rccciwr uung | (liljirmiirn of 
rompanEnlx. \i\ IftHrrfUrv ■.ix-j-Ji i So EApeianv-ni ^j|JS i-pin ^ ■ 
zrytiMl fefi-L willi Itum-M in LTnpbflErMI 

M 1 1. L3. prvpik Luy TRF cni H'tfctHI] l*pc HA.VI 
Cl SlKl pi - vanablE cipatiliM iJi.*b4ii(i| 

a. 2 |iF 

RL 22D t 

TR. OCTO, QC7i, ai-Miy Af Uamhlcr fralijf nf It i.i |ii MdJiiMrd Ed- 
nuitrh h^Erprmf-i iruhtililiT? ■ 
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apaciiOM wilt' trknmffl- It H >n Int*™** ch«lt 1° 

i! Kjjc ran eh l with l«d compare the J*rfwnwn« ipW tf»t plained 
f|urB 4 i«i* crystal set with une slag v urunpll-flcattan ad .led. It .liiouLii 
be lupcrior, hut Like tlw eijU-l *» wHI re^iir* *n effkfcnt exlemal 
aerial W* good earth cofiMctimrt before factory llatenms volume i* 
ft-bulnc-d Ifl iracsl pjua*. 



Fhl p 4 Cimirr 13 . TKrte-UunaHii TK' F rrnhiwi. Uilhi hipier 
p2U AF tiMMJIOd (TAJ an* TR3>. fh« d«TP. could •**>* ■ 
laudipertn unhid ol phunf*. 


Cl,C*,fanned tuning i'r>n* ih« 1 J«k™. ^0 n F' 1 1 


CI>ftOI n>' 
n, ii pi¬ 
es, B u!' elecirolj LlC 

Cl'. 0.0 L u F 

C7t. t nr dnlmlya- 

CB,V?IQS ,uF 

CS, LOO nF, 12 vp|i wotkinj 


fil. L Hfl 
H.J, ii>kn 
si, I MU 
FW.4.T kft 
US, l MU 
TAMX.4S 
rnj.oni 

TKS.OCTi 


I 1 . L 2 , f) 4 iultid Jnlli* *™l »iudingj tier t'luplpr 4 > 

L 3 , Sil imp i-ellan Curd Is rad willl *EnltE (api'iny 
(.4, ID lunrt 
0 . d ii k ccyiiil 

L 3 L* cui be WiAind luriqr t* Ll r L 2 . CMpt lhat Uw MHum 
windir* hut * cantrr BP A vhon lEnglb oJ femtr n>* ilMitli be 
y,r,l iJir i «e, LI. L* beli^ wound All 4 pa[W 1 dwre 14 (hit lb* 
™d can h« did Cfi 4“1 onl fot Udjuitrnm I purpoKi 

Imivnairt. Coll U. L* wW need jvreeoinf trim LI. LI md 
mXtlled eompcneiiJi. This w ba *Hir wilh Dual .luffltPJum 
ilntI. hunublj' filled around Li h H. 
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fcifornsam* can bt iiiLpnjwed by using i higher power translator far 
sunplifkatLcin, and/or iitliling i further tfage or two <jf nuiphricaifcin. 
This rfitlu^s along the same lines :u for other Htthm-H# Chapter 5. 

A rattier more daborBtfi TRF circuit, hui again uiinji low-power 
i.ucjiistofa, is slnrwn in Fig. 84. This user. 4 standard feritfe rod aerial 
with inductive coupling {ite Chapter 4j. and a ganged luiJmj eapadlnr 
for Cl. C4. 






























































9 REGENERATIVE AND 
REFLEX RECEIVERS 


|„ the tiytal K1, and ritfllLir ymph u *** **»&* ^ 

aerjaj j 5 fed directly io 1he director, arid. ihe encoded AF aipial nn ph- 
\«i to flic rciiuitcfl level to "f*rale headphones or a toudapeakef. 
Howe™,, no amount of AF amplification e/rer delect,on is effective ir 

flic original RF abefifith » too small 

An ubvtous meihud Of improving this state of affairs ««U ** !□ 
amplify lhe KF signal picked up hy the aerial and Limed c,c<uil ttfctfi 
-King to the detector- This It quile a praclksl irnngeiiicnt. the 
immedtaie advantages being an improvement in both and 

sekrtivilv, and also flwflfy of re pi eduction. Improved snaillytty 
means that weak« Imoic distant) Ufttlmt « now be rocer** -I 
Skater wolumei belter selectivity means dial sharper tuning can I* 
untamed, u necessity to eliminate inMifttw* F ' rnrtl aJ J acffnL staiion? 
now more readily picked up. 

Qu#t)' is truptcrfcJ becauw cHect it dciM-an s- lur M tt^P 
fkalkm, while Ihd output power C*n readily be bodied to operate a 
loudspeaker without pul tilt* any pnruquUily lugh demands on enher 
ilsc efficiency of Ihe Jitial lyiUffl or the AF amplIfLei slugs*. 

An elementary circuit of this type is ahs»W in l s i»- u * ill n * “"S 1 ' 
translator ns a tw^nipIflKur, folded by a diode detector. Thi* ■>«? 
to build and should work quite well in moal Hrea, nltlmugfi slifl Nlm«t 
certainty requiring □ goad eternal icrW andCrffli eoniwdlooa for ihe 
best tesulLs, and mo* be i.sed with PA ImtartMfr cmpfrd limed 

eirntlt, .. , 

riieec is. However, a method of cmnidcrably Hh^oHisk die 
perfonnnnce of tbs set by ,ru>orpnr:iiiug ngtiifratim. Tlib is done by 
taking pan of the mnphfied signal and feeding it bach into the tuned 
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Fig- ^.1 Ctrcuil 14. fi.ir^srrannstu r iel’pivci wLlh r~e-i.ii pi I iei 
1*. 1H»M (ar rq UL>L)|L , ncj Mj Lriiinc rnmpi>n#:rtl ■t'lJucx: 

Cl ,qjh H r 
RSI. 3 Mia 
*1,2.2 k 

3-b, 1.2, I^JiicClvpLy coupled i/c-HoJ rail* 

D, an;, tfyiiil diode 

circull. where it wdl he amplified a$akn 4 resulting In * further 
improvement In selectivity and sensitivity. Care atuuM be taken that 
not loo mudi sLgnjI is led hack,.taming ihe cncutt |<> become unstable 
an d oscillate Or ‘Squeal'. 

This modification is shown In Fig. 9J. Ot»e length of insula «U win 



I ij. u, .3 Cttmft IS. lire ilrvjpi of 1'jg. P I y:i|nti Lvi! to rc-Di.'iLf^ 
rh* wwltinu. Thu twined mra i^ti bo replaced by a LO-pFor 20-pF 
tlbniliin cap^-'ii a r 
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flicft'o Comffuctton far ^m?reur* 


ii CC nn=e«ed iu Lhc fr<*L end, of Hie di«de. another to ill* top end of 
lh« tuned circuit. The faf end* or these two -4r« are M*d 

to wither over b Ienglh of about half «i inch. , . 

TIiLi in effect, provide* a capadUw coupling fw lltE fwdbwk stgn* 
where ilie aetua] amount f^dbuvk cir be »»*<! hy tw^ihig Lhf 
wire* UfilbOy « twisting put of thfU Length. Th* 

optima amount of W«» l* determmed by axperttmi . when « 

n.LBL pprfiTiraaict be cufliL&rtMy belier tlum thu ol he 

OH-Inal circuit However, the prtH iHn of H« t^red wire coupttn* 
BlSiw h, Other ampontiib k rfiieU; ■"* *W" Ethane* «n 
cansldefflhfy modify the performance or cause the t«*b« lo oscillate. 

‘ For b more liable iH»*eniei»l t i 10^F or 2^pF trimmer W»cltor 
c*n be ukiJ instead. of 1 listed wise* m pTovid* the feedback coupling, 
j-i li-.i t,Li* 1 fur untununn aciults, 

II the sel di*K not wmkwlh Vnerarailcm - or the remlii me pomcr 
(liar the cirigM dmdt, (hen the feedback If (notably m&l*' rather 



FH, 9_J anvil If Simpk feccpenlH* i*obItct With indutmneiy 

UiAJplriJ 

Cl iOG-[vF tnutalf 

r 1 , 2 Ifl |,h tsO -1 I find bM i*Jtac by mperlnunU 

Clip 2 JiF E& 0 ^ 

C4. JfH-pF tacubk 

«. 1 DhF 

Itl, | \| 4 7 J .1 IliikH beil «aLiie by-(«.|*riraicnU 

Rj" 3-3 k 


^Wnwrtfw fla/tor ftncpnwa e i 

ch#, 'positive’- Reversal uf die couphr^^dJcoanectkin* should correct 
tlift. 

An fveii heeler j.rran^?ment la n» use mduziive rather iHan •capncllive 
coupling Jor the feedback. ulikh can be done by winding a feedback 
£Otl im Ihe same ferrite rod a* ihe aerial coil. A suitable feedback cuil ij 
made by winding 6 turns of 3S-r.w.g,. wire un a rimtte pa pei sleeve id 
I he tuning coll, jo Umt the fimstad toil can be slid up and down Ihc 
fcriite rod. The decree of coupling an llien he adjusted hy hiding tlih 
leedbflck coiE up and down die rod to arrive at a pou1lo,i which gtoi 
Optimum JCBu|tl r 

The dfOtil Is also naoified somewhat, as aliown in Fig. JJ, to 
include a variable eapacLtcv connected to ihe tniufitat collector to 
CMitsnl the amount of reaction nr regenerative feedback. If the set dot* 
tint OKillate lis this varLaWe capaeltur idjuilrd. iu miittmum Opaci ty 
fl.e. VHnes iuj|y closed) 'lien the feedback coil must be revelssd on the 
ferrite mi! faiteinattvely reverse the cml cotuiectiont lo the ren of the 
cLiolII). 

Fliis parliLclar circuit can alio be used, m i he -fiont end 1 of a nce iytr 
to wideh one ur two furtlier stages of AF anipEifiL-JiIon can ba added 

f«e Chapter 5); and tentiinatbig In a push-pail] Output tf deiEred face 
Chapeer b>, 

The tupir-rB^eneraiivB receiver 

■file limit to wideh ordinary tajenetatlvc inipUficitioii can be canKd i, 
Hie point a1 vhld, ascilUliun Harts, so die RF ampilficaLion fand thus 
the mnsitlvlry) of a regenerative neditr is limlud by dm Tactor. The 
arpcr-rc^nerahw tweinr is a dewlopiiKinL which overcomes chi* 
limitation by Introdu-chiE. Hilo Ihc denactor circuli an ultcfn*tLng 
voltap, of a frequency somrwtial alujve the audible ranjjc {lypkrily 
Iselwen 20 to ]00 kFf^), in aich a manner n tu vary the opera tlnjj 
point of ike detector In effect, tins inletrupimn or ^dK'rjf* I'requejin 
swrichm ihe delecior fori^nJty adjusted to be near liie pulm Jr 
nsciItaiicai) in and out of operation. The tinir lakcn foe die RF 
uacULations to huild up lo their peak willlw propEsrtkinal In the ori^ijial 
modal laicd signal fLc. the RF si^ul pick*d tip bv the fcriaJb and by 
arranging for these to be quenched bef«c (hey can their peak, 
extremely Fisgft amplification Is possible—equivalent lu a gain or uvet 
on* ndiljon in u single uage in ceriain cases. 

On this hasas, the circuil h ideal fca locreasing. the sensitivity of a 
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rcceiMti in * ■vlollwty ample it*™'- However,. bolh (hr d«i|fn 

and fci.llcil ti'<u-nl ft** l. tayofld the wuj* <d tb,i Jort. Th. 
.n-t-i.ga.Lo.li"* ™*dw. ton, h <»« P*'«““y “*•' “ e 

reception of normal broadcast The cfce ^ t **5^™ 7"J 

of slcnal frequency io quench frequency of the orjei' « l- 0 ™ 1 " 
greater, which means that fm a broadcast signal of 500 kHz the. 4 >“ ench 
EonttsCV muse be af ifre ofdn «f 5M I JOT H/-. or In the iodiu band 
A further Limitation is that, u (hey b« continually oscillating. the) 
cause interference on other rtcdrtn in the neighbourhood although 
ihie eFT«1 can be ntlnlmiipl hy suitable circuit design. 

A father oniiUod, which Is even l«s smiahLr |c» lo^ei eadn 
frequencies but again ll capable of pVing excellent result* with *JJ 
Klflh frenUHHKfli, is U« self-quenching T ««ver In 

this case ns U« nan* implies, the rtf*r-rcgsnerative detector supplies 
Jteown quench frequency. The frequency of the* quench 
depends on the feedback and the ‘time constant" of the drain, (he Lurie 
between each bunt of oscillation varying as the Ippul varies-The 
action of the MdUitiOH Is s*i«l .o be a Nocking oc ‘aqucBlnt *■»«- 


ReHex receivers 

A rcfltt circuit works on > rather different principle. Hut therM/o 
/Vegumqp signal Mowing the detector is fed back Kuo a pre-amplsMer 
stape the complete circuit shown in hlock diagram form In Fig. M bIsu 
pwvirtaig RF and AF ainplUicBiioji. it looks- a mOrt campkatHl ri T Wl t 
ImcJvinK a considerable number of eompeawnts but, m fact , a Hittfe 
tmiuiitw can be made to perform the work s>r RF and AF unplfflar. 

Fin, 1 $ shows * bask imgJc-translJ.to[ reflex circuit which is air y 
nm-entical and Aotild be easy to operai* satisfactorily; thl* li actiiil(y 
a llnw .stage circuit. 



^c, 5 T* 0£3 ST* 6*3 ST*fiE« 


Fin ?-■* HGiXto dLapui* af ■ foMt-tt*®* rf-rie* rvmm ■ 


fltgenttmiTvt an a faff** fteauvsn 03 



F||. 4 J Oftuit I y. Unm Maiulllar Ihir-f mart rr/lei Nccltej 

Ll. 'O-nJird mul coil wbh tappm* peum 

C t, .t IkVjiK mif bfr lj p»chi..r 

CJ, O.OS nF 

C3. in pF or 20 pF 

C4 k lJH»p»r 

RJ M 

TH„ JNZJ2S 

A rattier mure conyttiliuiifil J^ipi la shown in Fig, y.G; the ’front 
end of this circuit comprises Due inned circuit feeding an RF simplifier 
ii»F- lit lhb lype „f crou.ii iJk tuning mU mlisl be Induetiveiy 
coupfcd. nil oulptK from ihe RF imptffcr employ* wi.ur it known »s 
chat* tmpaatmt# cmiptbi^ a radio.frequency choke cm I fRFCl bring 
used io erisurr w adequaie load imptduna far RF cirnents without 
having a dx, vedtage- drop (L.e. offerinfi JilgJi resistance to RF bul low 
resistance Jo dx.J. The use or this chnke coil also means thar ihe ciin i4 
the amplitier varies with U 1C frequancy of il» input, btmua Li (t 
reactance of the choke wki with frequency, This eflcct jj no[ 
destcable, but is rdcrabie ip this type of ciraitl. 

The output ciI ajupUfled RF Ls fed from Mils stage mm [he detector 
scjs^. A feedback is arranged as Mlows. (he AF signal passed by the 
debtor, plus „ Ultle ,„|dua3 RF appear In K at this point, n pM back 
10 Ihe base of the KlUittar in (he previous stage. the AF king little 
iffcored by the eapadlor C7. Ifowever. my RF 1» heavily aricnuated or 
rediKed, thus die iransjElor is made el. peifotm the additional function 
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*LUI*l IF 
HECHJITEO' 
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llr 


' t*ATh 
IF REOylKI] 


r« t.t Cfrtufr *4 Slfitft innilnot direc^iliae l-MTver 

widi e&oke enpKituicf couplluR. 


cj. iwfmcff Ri.nn! 

d, 2210 i>F R1 ' t[] 

CJ.OOtjaF WJ.J-Shn 

C4 H*. 21 IP 

CS.4T pf 

G6 0 MU pF D F Jtode 

Cl! 1 0 p.Pr'3 V TR, OC*t (at OC4*. X* 101, * A1° 1 1 

Ll jnii L2 r RFC 1 chafe* «H«) (w llftf) 


df an AT wnjJJLfier. By C»vocdrg a suitehl* value ft* Cl i \wi reacted* 
lu RF e bul ft LUgb reicciuKic Ha AF- Fdi raninple, □ 0-0 L 

ciM^lnr has a ttartinw o r 30 S i at SOO kl U, locirtralj 10 3^00 El *t 
5 kHz. If 5 Ulz lepiwrnl* the wpp ^Unit of AF signal* likely to w 
uniiuuii i ir re ii„ KKPbdflcf will become propm tmnately liiglicr ?i lowrr 
yudm frequetwtti. Conversely, far radio frequences above 5M kill ill* 

reaelaflct will decease pTuporUrmilety- 

5« c ,f.eition f«i UiC RFC is l or 1-5 miLiihem»ts (mil). A fluiiM* 
acU can be made by *inding on i standard J-in. diameter coil former, 
■L-iine 38-*.*-it- enamelled wire. Cut iwo i^.d*om*tCT checks I mm thin 
l^ajt^in or nmllar msulnUng, Jnalerrinl to fit leather on iSe eoi] lormfit, 
spacing idem * in. apart -Fl®. 9.7.111? >pact br?1*een the cheeks h Ihrn 
completely filled wlih a windUi l of JH-W-g- insulate** wire, winding on 
one kyer'witli tunw adjacent, llien a iKMid layer ^er the top, andw 
on, unl j| || fe (i coi3 lurt hullt up lu ilw arrv= diamclcf as the cWfiCk The 
toil winding can be held wiLh □ wrapping of dfOildK rape and tiw ends 
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dust core 

Fl*. 5.7 C(*i former far *mdinf rhe RFC wfll. 

shuuld belecwitd in one of die checks mrh sealing wax at sume thing 
similar. The provlskm of an (fq n -diul core to Fit die centre of ihecoS 
c«e enables the Inductance of tilt completed tail to he varied by 
scie*m E in and tstl f thuj raking up my differences Lnlr«bad Ln il lC 
acmal winding; Jr urh« words, the dual ewe farm a Ifliarninc 
MquitllHVL 

All (hr otlteT compottents used m farmlrar, amndard types, 
JbSh-l,npedincc headphoftts, or a hlgh-impedinofl megnelk ry ne 
eaipiece musr he uacd with Hus diuJii, 

lhe same clrcuil can he modified for icjjcnerative *orkinE.ai *r][ 

(regeneialivc ■ reflex, nctiKr), ,lm P Jy by curmectln^ a trimmer 


iftEQCNEflAriVE 



F* Cfrci/It Id. SqgkmuifalBt rert-\ nxvhrei a< m| two 

QlMU 
Cl .0.0] pF 

ca.ijo p k 
Ci, IQ pT 
K IDDk 


1H (X'4J [nr qplvilcntl 
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capaeiLcir between the -calbector of Ihc EnnsdsE^T *nd Ehe ’hot" md nf 
die tuned cLretill- Tikis eapaccEOf is adjusted to give opiimiiin regtmir 1 
ithrt 

In ireas where ndJO r^pEinn LsgtrenUy £ood n either dim Li (reflex 
□t rcgcncratlvc-refhs) ii' liSteunbJed CLureeily itiadd give goed listening 
strength without Hie use of sin flK.lcm*l rial. 

Li u pcridLhle la umplijy Uir ainpk-ernnsis^T ihree^bPfte rdk'N 
reLirivcE by using iwu dJcutes In me circuit Instead of one. A typiciJ 
dreuil ut ihii lyj* it ilwwfl L|k Fi^-h. A^aais the circuit may be 
converted La rrgrnEratiw-ieEkx w rating by CMTWdfcua m 10-pF ut 

j^niAL 


■IF REOjIA E D 


j[ 


Hf, 'J H Cfrra# -C? Faur-nagi rcflrs HCtfctfti-. THU rt m thjctnidc.1 
lEllbon el die [froin m F^g. V fi the Hunt buss jutueL ■»'ilk 

Hip feildil: j:> itf an Ah *m|Nlher ■!*!*■ Uu-ng JnwfHnrer trmseshm. 
mUpyl pv*n is malchrt lu lUHUPn&wd&njs pbn™. 


CL,idO pF 
£2, 22U pF 

CS, @.04 M= 

<H.32*» : 
CM7jF 
Cb, D.IWS nF 
Cl, LOnF 

CV, S n F 


P, any *1 al d*>4* k I r 22 b 

LL, L2, .rhakc cuiia Kl. 4 7 k 

■ sec ecdlL? R3 P 3 Jt 

Tit I, OC44. OC45_ X A103 r R4, It k 

or n^r eqiiJvilHii R5 P 1 I 

TRi,OC7i ftfi P 4 7 k 

R.7 P 22 k 
His. ta k 
ny.Ajk 



fogmtifiv foMr* fl,**.*** B? 



IjL '? ■M*( ], l> A Iflip'Hnile-irjmirtw T h|. 

^ We), ' r " 5, n, " ilhj "f ™ the., .peLi^r 
* i -i Ml «*. II j. ■ tnirniiiliTf reefer which m , inintoiim, 
ramp'hKni* md ■■ C.pihlc eJ-eKcelknt pertomi.iu’f for iimh ■ 

•tmpl* LiiEitJl, Mdlchipc pJiunci an $0-1DQ ft 


U.U. l Ar>,i:l soil 
CMiOjiJ 

ci, o.ooj u r 

C3. 2 JO pi.- 
a, K pF 
CS, O.ftJ fiF 


h|,4,71 
KJ. IOL'1 
R3. 4.7 h 
JW. I (Kl k 

Vhi.s t 

I R, XaJD3. l>t rquiVHlcrit 


Si S rrinUWr “ P * dt " Cfllfccte end iUr 11H * d 

ITic ouipui I’rum rfce (lapc ntpy )k fed ttrtclly mlo 

or nay hu flowed hy ■ ite* If 

mma Al- aiiLplLficac^n (IdMr-Etatw ciictiil-s^ Fig. 9.^}; or f tfr Uic r 

wssssr**- - - -ijst 

2*** **■« af abm i 

irtcpiion u n . nu m b£r of differ *,11*,; tH= 

3 K ,hDuW rr ^ e i™ d ii«dpho GC ««pttao with teal ilBt]0rtl 
d^ndJn^' V "P* 1 ' ^ V " lhlJ,1t 

dflprndiOE «, dnhcc of tranilEttin die a mp u fe r mM 
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l lg. 9 , 11 Ctttitf -2 ThraEHianilnot TepDcriU^ KCth*r »i(h 
Ir-inUlteakti oulpul I h |S design ol receiver cinptays 

rriijll^f ft adbuk nOiCr Hun ciporiiy rrtdtusk. TKe !■ 

ihji ihr ttrerietitlan, nenrt *JJUMtd, th-aulU rtliyin Jl Jn apliw urt 
iriEinp Fui all Noadcail Tnqirfittlei luned In. WiM cipjcity 
jegiiieratiun, Dpltanwn idjuilrnenE ll iwidlv io b ifKififi ^“Linr.ry 
U*4 iieciL% la be rtjJJimed when the vM H 1\ined to a .IiHfrenl 

ilili-m. The n* 0-0 «t * ^tum winding <>t 3I+»| tnomtuyd 

win: uil a £ m diamclfr lenHe rod wilh Ellie Upping [KilriF S lo Hi 
hunt in Train Die e-ulby’ and. 


Ct.SWpT VMrAk 

C3, O.flS jJ 7 TRl. 2N 292*, or tqidnlHlI 

C3; ftUi d: TR 2„ 2N29 « equi^iilpn l 

D4. J5pF f'R 1 , AC3 3.H, Ot equlyileni 

n 1 . • J»h- bmiyakm, 3 lu ft n 

R2, 'I 3 M 

F3. LOO 

ROJO 




/ 


i % -y*c'\ fi«wj 

r J*-- 


10 SUPERSETS 


lit T ° r ^ >vrhet rreBi ™ r *»* un a compteairt 
pr^pk ihBn ort,« ty P „ and lavoiw, m orL Mid mu « 

WtT P™ 11 Thr RF ifemd f™n lit* m^d ciiduli fa SJEriS 

‘Iwai’ ff F V Tllli S,JeP liwn hiJS 4,1 which is i 

^ 10 thi tal «« Iwo tignofi, Si 

- aciue frepnioy twin* alkd ih e tntfrtmmu freqimwy m , 

!”*JY b 5^ Wfl * S«“<l 'o 'He seunnd de tecta siuac. * h e c£ ,!,» 
m ° “ DLe J is c ™>™ r h:tl. to AF and jubji’cied u> furi]i* r Uuem. uf 

^ 'he HF cr local «dIkliif F app^j to lhfiKf A ^ 



(01 Pluti dcijpjm a supe c hrE m&ili Fb*J bict .r a 

271* fc ••’■ l * ta *««i-» 

Hm ii HS jucrtn,j , K canEr0 | j AC ^ -j 
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diagram •■ ihown In Fig. I0 lI« when? it will be noticed foil RF 
aiupli£ic*linii <aii again be xpplied after the !UMd eiieuit.if requhed. 

Tl» principal advantage! offend by the superkt are that the pLn 
and selectivity obtained from the IF amplifier do no! depend on the 
frequency of Hie sijsial as Uiuy do with l slrel0iF received, Aliothe IF 
tan be made lower than I he signal frequency, resiling m higher siagf 
ijiufi and a narrower response curve. Apui, loo, sirii e dit IF amplifier is 
ileall«S with a constant frequency II can dispense wllh variable 
capacitors, reducing the risk of unwarned feedback Bid generally 
waking the reviver less critical! m design. Hit main disadvantaps et* 
ihe lii^ljci cost of WCh a. circuit Bid the necesaily of achieving proves 
alignment 

Most commercial domestic refers arc of I he auperhel type because 
nf Use Hiperior performance offered and. aJOttH^t rather mure 
complex,, Blue type is equally suited to ama«uj oonstiucliun. 

Tht usual IF employed is between 4SD and 475 kHi f470 kHi (a 
mi:ire or less siunilai'd in liiia country) and the I !■ tnflHkf is tuned to 
Ihe tpeciifbc IF employed; lids LF amplifier thus employs one or more 
sillies of RF amplification with Jijied tuning. A Little thought will show 
that to 'feed' Ihc IF unplhftar correctly it will I* necessary lo vary the 
local oscillator in step with the tuned circuit, Thu* IT the receiver is 
designed lo lure over a range of fswi, say. EDO kill ml ,ftDO kHi and 
[he IF is 470 klhi. then the oscillator frequency must range fium EDO + 
470 = 1,270 kHz to I ,800 +470= 2,270 kHz Equally, tc pTcxInce the 
same EF Tisponae the local oscillator could 1» «t to BOO-470 = 
330 kHr no I ,E00 - 470 - 1,330 kHz. The result wuold be Ihc same » 
far as the IF amplifier was corncemed; in practice, however, il la more 
usual to establish ilte local oscillator Trcquenc-y above the signal 
frequency. 

The- converter thus actually receives (wo RFs- ihe signal freqnaicy 
which can be desipnled Fi aitd the local csclllaiur frequency Fu- The 
following IF amplifier stacr is hatted to a fined frequency of Fo - Fs = 
FL. the IF foT Fi - Fn = Fi, wh=re the local mciLUitia frequency is 
Chiisen to be below the sign*] frequency); and It is the purpose uf the 
cunmfrlaT to supply Ihls pnUlciilar IF as its rniipnt hy a process of 
frequency eiaivemosi. 

In Inct, any oscillator HF will cause IF response «l two signal 
frequencies, one equal to Fo - Fs and the other equal lo Fo + Fa. One 
will be Hie real Hgnal required, e.g, ihe cotrecl value of Fs for the 
itlljoe selected, whilst tlw oihei is an undeKlTflWe tmagr signal. 
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To clarify this by a hwuierJul example, suppuw the deirred signal 
frequency if fiOQkHz and the IF 450 Ufa with the local nsc.tla J *i 
X;^ 1 ' ^ TO produce ihc nmy r F ontpm 

S?™ *J5 irt E"‘ dl£f ototllator MSI have Mi be set for SDQ + 
. ^ 5 ° k ]?; the Hme IF outjsui will be produced, 

tesuli Of mixing will ipin be a frequency of 1,700 - 450 - 1,350 kHj 
^ alllr,f ° f wHActory wo,king, thmfun, | s ^ 
effects^^ * Crdtr IO redUi ^ thC rtspof1 * tfl image dgnali ro negligible 

The signal-ru-lmaue ratio. *r image n(io ns it is umally died 
epcmjj on Hie selectivity of ihe RF tuned circuit* preceding the muter 
« dm verier. At the jam* time the Maher ihe IF the higher the lmaae 
ratm ona rarsanji ihr IF Increases ihe fre-pemry *piri4ic,n between 
sirniJ ani) lmage and places Ihe lalu?r farthei away from the peak u f c |, f 
resonant curvfiiuJ the si^naJ-freq-iKncy cirnjju. 

The less ejfpencjiLisd amatem-amt certainly (lie besiniwf-Js usually 
reJuL tarn to taeiJe aiperhel eunstnictJon because of (he tnmv 
CcinLple*.rres and large Jlum bc r C(> mpoocn,[s invdved, particularly | n 
altgiiment. id get th# circuit working HtisfactswiJy. Probably Ha best 
ipproach. unlit experience Is gained with superb bflbtvkiut. \t tn build 
from klu, whicli fttdmk pre-aliped EF i ransformeis. Huwever, U j s 



H*. Idl TjfpJoJ iu|VTh.t ^d-, rsalUrins aftnMt„| JBnl | 

TMmd areun, | Dt i| n*.il| B |nr jo.r miser, and also one ,ijr, rV ||. 
unplificatkw. 
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tig. 10.3 Cfrcurl 7J. i'am plclr rupeftiet cbi^ll up ta- ™(PUl 
nr^c i* IS K: fallow*! fay an* miLiHe flutpul dmlll- Ikn ilriisJi 


M n-ji-r lnnihl<>n 


Utl.ZHiTft 
[1*2, 1N42PZ 
l], JIB It 
H.2. 2,1 1 W lusher 
113,2,214 
M, LUO k 
«. Jflk 

fLfi, 13 Jc 


VtU, s .fc TW«*n1l0Piel*r 

lT0|unM-c.aQtrLi3h 

C1,0, gmvpd Inmn| q*p-»-itlcir 

n, 5 ut H pi 

T4.Q.0I pi 

CS.JjiF 

CG. iU'L jil’ 

LI-TI urud 1FT2, mlnlicu ra 


IF uarasfnimipn 


0A7C1 hi e-qjunnkni! allude 


pwiUhk to produce u working iuptrhel clfcuil banc d tin two mials-Lofi 

and a diode drlcctOf, with ntitubly selected coniponsTdEs fm Lhecratkad 

djcun clnttvm-QDtaUy iht jauiiPci mnini wptdiori, loo! ucLllit« 
and IF 1 rartfonnm - 

A basic pjpuihcc ’franl end' including inned drtuit, local iMLsIlacw 
msL IF tnmf «™t js shuwn Lu Fig. 10-1 L Ha the (wting coiJ and U is 
the coupling cnll wound un a funltc rod). LS is Ihe 

□uiUoiur cod, indociiMely coupM to triraatot TR1 viu LJ and L4 
The TESonim frequencies oT the* lvnirincu.il* w lunod Blndltu»ouaLv 
by l lie twin'K*nfied variahl* cipadun Cl andC^. In a prodi^d cLrcwii 
tach variii^k tft|MeiioT wuuld tua^c m> own trimmer cipa>ci.tOf CTI and 

on r«pec lively, foi fine trimming. 


Suparfjtis 

TnuiUiior TB| a the mixer a T mtody^ Jrc^cv efmm, (he IF 
signal be la& seladed by the [f tWttfcim r IFTJ. 

The folJ^mg wetious, fed feum IFT|.„» TR[ ^ an IF unifies 

" W ■?“ AF “" e ,£l fwd thf d,c,dc *l«tor Hfl B f F 

tfJuufcKrniBi I FTJ. The whole uf this rircuil is shown tn Fi». |Q J An 

" f >F «■* I* »c«Mdnt, ,nd ri» . raoJ , 

phuttaied output si abc. Conmoji practice I* to folia w B (tB#c 

. AF -mpldlcunon fay n pudl-pull output. w„h the **», tLnt” 
lot hjph gain, and the oulpM had formal by ihe prinuiv nj a 
Phase^htong transf*™. HdwWJ( thTmJm Q f c ^ 

punems involved (o a ih.ncmuiti iind using only two IF transform^ 
cunsKtefably sirn pldfjea bu«h coitki racUcni qn d al l^nmcnl 

Correct tracers 4 the *Tid- aid □SL-ijt.lut-iu^d L-Itcujli m 
mainuup ihfl L-unatsuu If difference an be obuined by using i tuning 
cafkKiEor with EpfLiqj[y ihuped vaaiei for the uacitbiof cireuii o r bv i 

::.rr,rr.‘ ihe *« « P .«. ^ 

«tr,^ > . ^ "™ n U ’‘ » IIPUW 

Pr '*’"‘ ,l '"- r 1 "* o. aJ M 

bTk^ ,, L 2"l 10 *' Mick. «. Iku „.„ S , 

5_fy f* ^ r i “ t™ Wc (« if owpIMtly inc.riwr.Kd .» . 

atSaScr ' k ™" B tepi ‘ huri mj -—- 

m u cue , wyrdlcK ar b. Vpco r ^ te fir.1 IP 

,™ in . TT* " "**"■ f « Mte Ircquci.i:., ^Kl 

frequenty »nc rhe w.n end dgfcmx .f the two. II Is ,Lt.(,,,c 

nSi'SITSr T ' ,,t » Lf drei, 

“ "" 5 '*■ “HiKilor Is «■ ford sjluc im.ichcd r. Ihc 

^“3“ ,f * r ”f' **»« -/ "Ihteltel required r* teteteDth 

“ 1 VEf ,Jh! IW ‘™ i y W- r»„« the Dvendl LC value h* been 

ii’ ™"' r " I|U '"' :y “ “» W the turuny 

I ST 11 , r T lfl " " fln AF HF ugnd 11 ihe f F 

whicri has sbe been subjeci iu ampliflejii ioq 

cTuT M i Sl ‘ np jr f,i r !hi, “ ld •MtetfKwd. 

-me wiihi^i Ehr aid of j HgnDt pejvtjqiur. p nr tieuiqr uaiL 

n,>[ ■ t> rr ,Bn the ii,n(ne aiuj? * ij * ic " nia[u " ; 

22JR J ^ mcd - in pern™, damage lo , he 

^ n “ U Wl11 ** Jri|k»siWc .o reu^e the cnre wJ(I|1?1j[ nm 
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removing the cod (inm die printed drcwltl and equally almost 
ImpMMbJc i li 1 1 move - the coll wiihouL demage. 

To ili-i:n wi i houi m geneitlDj. [he set is tuned to the mkhway 
point on the long waveband uid the msrc :>f 1.4 adjusted to receive BBC 
R*dto 2. The tuning coni red should rhip he adjusted to the hlghei 
WtvelHijdi end of the medium waveband und Lhc c-nrw of I FT I and 
1 FT I RcIjiEKi u iL fur mHthflum output. Further adjustment oF volume can 
then be made by sMnglhf mM cull along rtic Ferrite slab, and. once 
the beat position is found ill? sleeve should be fUed with wjx or 
cellulcAK tape. Thu receiver should then be tuned Eo 300 m approx- 
imalely and ciputftor Cl or its tibmner CTI adjusted until an 
i dull (sable Halloa \% rtuHwed and then hrnugjii up tn ruadmum 
vftumc by adjuFlment of capudluc C2 Of it* dimmer CT2i If necessity P 
the adpinwiii dipt should be repeated roc the medium waveband until 
a|1 si si Inns me received a! good signal strength. 

Using a ugupl sene ran.*. ahgrunefLi Is ami sintipber and marc paiilivc. 
"the basic procedure should be: 

(\ \ IniL'iiced %\pid, 600 kHz, adjust tuning la correspond Eo the 
end of lhc fmedium) waveband- 

lit) Injected signal^ 470 kllz, adjusl I FT I and I FIT cores fur 
maximum oulpul. 

(Mi l Ln illTl d :-.i_L;riiil, 600 kHz. adjust e oil position an ferrttc sad for 
best rtiulll 

(ivMnjccted signal, 1,450 kHz, ndjuvl (Tlmmere CTI and CT2 Ihi r 
maximum output, 


Milliard Ej-lrarrsiitor rflcaivflr 

Thd d^sigfi Is for u simple portable r^Ltrvcr using alloy-junction 
EransIsEurs and □ ipigh 9-V battery with ttaBifotfmerless push-puD 
mi] put. The cixoiJl H iuilahle fa* mo king m m medium -iu.e put table 
receiver wdlli a Fenuxcube eoi l arm I, or in mmialure si^-T if preferred 
The standard JF of 470 kHz ts used will: the local osciilctoT frequency 
above Use signal frequency. One OC44 and two Of 45 transistors am 
used in lhc mixes and IF sta^Li. The detector if a germanium diode 
type OA70. Thu audio ftlgai e&inprLSi: uric OCT I CfWIIlSiCif driving m 

matdusd puii of OC 72 imusi sine* 

The OC44 operates as n seh^radllaikFig mixer, with RT sipnih from 
Hie aerial ewipling coil fed into Ihe base of the QC4*i t leading 1o the 





























































































































rip. 5D.5 Circuit ?S M nlfan S fliDiuhiTE urptihat. Tolerance of HihCOCi nuifcrf with bH ijimilc ihnulti b* 5 jki ceot; albcn 
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EciLcnUtm of Local uscfEidon feedback from the cotleclur to the 
emLtler. The IF Is steeled al (he collector of the OCM by (he fits! IF 
trtrijfoniwi J3. 

The IF amplifier ciiffijnlses. two 0C45 cooifndtt-cmitler circuits 
opening niuliieralUed, with the choice of fcmdwidlh cnmpromislm; 
between quality and selectivity, The third IF Uftfufamict IS |* 
connecled. to (be GA7D dude delcclor, wilh (he d r 0- output fed bad; 
In the (tat IF transformer In provide sulnrnitic pm control. 
Double-tuned [F luniforrncn ure TKommemkfd let optimum peifor- 
manee ys regards frequency response and Jm*ge rejection. 

The Cl m B traneforine dess aulpul stagr requires a loudspeaker with 
a 35-fi speech coil r<;. provide the correct load for an ourput of 200 
mW, with negative feedback applied to the emitter of UicOC7l driver 
ftwi the luudapeaker teirdnal. 

All wnpooftnl values trt shown c*t the rimiil diagram (Fig;. J £u). 
The value of the inning capacitance is not critical, bur must be 
surTicleni to provide (he desired frequency Coverage. The Kiinl sccriun 
h« a capacitance of 175 P F and the MdOfttnr eectbcm y capacitance of 
125 pF. A screen should br used between die oscillator and aerial 
settkim uf the tuning capacitor (U. (he tuning capacitor in specified) 
to be sure of eliminating unOesired feedback in the circuit. The 
praniHiity of feedback will he at maximum when the receipt d tiuied 
to its higheri frequency, and will also be increased when the tuning 
capacitor has a low value (e. S . U typically the case with B miniature 
turu ng c aparicof). 

A mituatujo.ad version of the original circuit is shown in Fig. 10.5, 
BSatn with all component vafues marked Here the output ii reduced io 
100 mW driving a 5-tl miniature ipeaiter. Cutrtn C ctMisumpUoq of thh 
circuit ki reduced from 9 mA zero signal, 20 |«A average, t u 7 mA 
13 to A, respectively. This niJnml urized ciicuit permits of fur(hei 
londilkitian by utbstilu ting a (.tea A output with tiaittJLirm.er dnvt to 
the speaker, reducing the number of Uiultton required io fivs, luu 
incixaiJrg the bilLciy ccnisiunptiraii. 










































































































H COMPONENTS 


The following descriptions are inlmded El» fitidllirtie readers with the 
various bi'ii; contpiineiLra used in radio conslruction, h well «s being a 
useful rcl'crrtic? wlien sekciiPK <uinp own ts for making * particular 
drcull. 


Rtsi start 

The flrtt thing, to remember ahnut letfsEars ii UibI their jfc*- Is no 
Lndic 4 in m uf ihelr ictus] rests I ance value; rather it la i rough indication 
of I he pwtfr TrajisitEor circuits opciale with law powei ratings 
ind so imall 1 physical) region aid commonly employed 

AvEual Jisc* of resistors rani|if from 4 nun hang, by ] .2 mm diameter 
(wiiii i A-W power Tiling), up Is about S& mm Ms by 6 mm 
diameter (with u 5W powter rating); and even Inset in the old-1 ashionet) 
type of caibon nml resists, A, pinipariiDn af modem renstor al«$ it 
Steen In Fiy, ll.J; this diagram is also a useful method uf identifying 
i he various types i>r lesismrs by Lheii shape. 

There are live main types of resistors, dattifltd by ihelr coci- 
slruedon 

(L) Motfkted<arbvrt type, literally a rod made from a nifklure uf 
carbon and binder fared into a rigid form. Thktod la usually protected 
wiili a lacquet costing, or a paper or ceramic lleeve. These are the 
uhl fas.lLl-.Mked type winch ate still milabk (unrally » 'surplus' stock) 
ind are ml table for any non-zntical circvii- Rjttnp arc- usually ; W, 
f W and ] W. 

(il) Hitfi-stixbiiisy tairbon rotor, much anuiler and compact. made 


Components 



Fit II I W'.sJcm rtn>1iiii 


h 

i, 

3. 

*. 

S> 


TlW ftrtDnrftbn 
i W cjjfapn-rilm 
: ■ W eubetHfilm 
! 1 1*' riruJ film 
i W tarbon-hlflv 


J W nirril ctsiilt 

U* cirbon-fam 

*, I W wiir-wc^r.l 
9,1 W wircwiHind 
10, 7 W It'll ±-U. yij nd 


frum carbon film. These are mlnlaEUru and sub-miniature in size and ate 
Uie prefer red type ft* general nre because uf Lheii good stability, low 
nuiso, and quite low coil. Rating are usuaZlv A W J. tv n tv i w 
i Wand 1 W. 1 ’ ' ' * 

(iii) Metal-ftl/ti resists, which are mad? by depositing a film uf 
nickel-chromium on g high-grade cxranike body and then mttbln a 
1-eliLal track throu|th the film io produce die required resistance values. 
End caps arc fitted tocirry the bads nnd the lessor body |*protected 
Isy ■ lacquer cob ting. These arc much more stable than cttbon roiiUun 
bti( cost about four times as much. Rating? are from f t , W upward 1. 

fiv) MetMlvxidc resist m, made by deposing a ftlm of tin oxide on 
a ipraal glass rod, the whole being auhsequently covered with a 
heat-r*5tslant coaling, Stability is again very h|y>H and ibis type- ti 
rtitually prcurf anaJitsi damage thrciugh ovetheatin g (e.g, when solder- 
in®) and is also unaffected by dampness. The usual rating j* ^ w. 

{y) hVir-wtaurtJ J.t'pci, generally only requiied for ipecij circuits 
where very low resistant.'e values, are required and/or very high current! 
have to ta canted. Typwal ratrnp may range fiom 1 to 5 W for t C.5J1 
TCKitof to 23 ff of for 3u^Ji ui miitjin^e vaJu-cs. 

Regardless of lize, shape and type, the usual method of marking a 
resjsior I'oAJi- is by coloured bands lui the body, read In ender 1,2,? 
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FJp. ] 1.3 Sliiwlatd rtiiflor colour Ltulin* 

from 111? band nuace&L one end-Fig. 11,2. The equivalent value ii 
de-Ec mined by; 



H 

2 

3 


pm Hfn 

irrei wund 

pm numbac 


figun-or 

Injure nf 

<rf puUjbti t* 


mlilutce 

IKlWz-UV'f? 

pul a Hit lifll 

Colon 

viiUR 

Tllui 


Black 

fl 

0 

liau 

Brawn 

J 

1 

0 

K*4 

1 

1 

00 

Or in s# 

1 

3 

m 

Yclki* 

* 

4 

0QDQ 

Green 

1 

5 

mm 

me 

ft 

6 

umm 

Vkht 

1 

1 

WKKHW 

Grey 

S 

ft 

QODQCGOff 

WMlf 

$ 

9 

Doooooooai 


i'jt umj.! 1 '- r-e-KLSIcir colour cuifc rod U llrUMi- Dtue, Unripe. 


Brown Hue Ottllge 

irskic iMd HI 1 6 WO 

l.f lt.Q«fi I) fip It kd llrlchimi. 


On some old-lype Testolurs the ihnre colours arc applied In □ 
Ji lie- pen: iiLaniwir-a coloured boity. coloured tip anil coloured spot on 
ihe body, The cede Is then read In Ihe ruder H«nly, Up. spot 

Many nuften have an additional (fourth) coloured band, which 
expresses ltw sotanmet on the resiMur value. The equivalent tolerances 
so Indicated are. 
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Silver hand, IQ per cent tolerance 
Cald han u 5 par cent t Oh hem 
R ed hand 2 per cttil tolerance 
Btrrwii band J per cent tolerance 

Fur most circuit* i-esLstuti wiili u gold hand per coil lolerunce) 
are ihe recommended Choice; silver band (J £) per cent tokmttce) arc ftxnJ 
enough for general use. Finer Inhrancca (ted or brown haridj are not 
necessary, except foe critical cirodu, No fourth hand implJfl* * 
tolerance <jf 20 pet cat. 

Olhcr vauaiknn which, may he found on luIhiilt coding, are; 

a laiftum pink band Indicating a highliability type; 
a double rui# of thr Finf colour hand, indicating a wlre-wound 
realtor 

Some typo* of modern resistor* are not colour coded but lh« Mdues 
3Te marked Ji reedy on to them in number* and Icltm, IVumben 
indicate numerici] values and A-ffm indicate multiplier*, viz: 

R* x l 

A- = n 1 .two 

/if** P .OOO.CKW 

Tolerances are also given by a aeeoud Idler,via; 

Af * 20percent 
if = 10 per cent 
J = S per cent 
II = 2.5 per cent 
G ■ 2 per can| 

F * 1 per cert! 

The Out letter |‘multipliar') comes in ■ position which determines 
the decimal point, Thus: 

rating 5/1 d i-alijui e? $ x | = S Si 

4*7 designate 4 X 1 ,000 and 0.7 or 4.7 kR 
&7K designates *2 x 1,000 ®r &2 U2 
The tolerance letter dimes at the end,e.^ 

4Jt"U means a 4.7-ltf2 realtor with a 5 per cent tolerance 
Actual refill 11 [ veferci arc also normally bawd on pte/erred number. 
and not simple arithmetical steps.-Hie teason fw this is that preferred 
nibtibci steps give approximately cnnsiaan percentage change in 
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rusisuijLi! from one value to the next. The uku^ rraisiance values 
obtainable arc thus: 


ft 

kQ 

Mn 

10* 

LA 

i.o 

11 

1.2 

1.2 

Li 

IJ 

1J 

]B 

L-B 

L-4 

21 

M 

13 

27 

2-7 

« 

33 

3.3 

3,3 

M 

3.9 

3.9 

47 

4.7 

4.7 

56 

34 

it 

El 

gel 

b.B 

42 

u 

BJ 


100 
I HI 
ISO 
LHQ 

m 

JTO 

3SG 

390 

1TD 

ISO 

£g® 

SHJ 


’TjfpiciJ Tillies lot vriK-wntitJ raj. tor, tekiw IQ R m a33 , Q,i. I, 1.5. 2. 
3. J.J, J.4, 4. 4.7. 5, 5.6, fi, 6.11 ±£n| jj. 


Variable reiislOrS <potentiometers| 

VaiLahle reihiOrt, nr pttfen ttamei&i, btc narmitly avrtolriKted from t 
rrntivr jlcrnLcit, "fnrjncd into a 27(J fl bic, with j wsper ariu countered 
lo Ll, and [UtiMit by u central sgiindJe. There axe iHitk external tirmlxul 
tap.; the autet ones connect to tbe ends of ilie iu$i;!ance demerit and 
ihe centre tig il> Lhc wiper-fte Fig, 11,3., 

Tlte resistance element may he a carbon tuck « a winding of 
neiiHanoe wne i wire-wound [KHen ti ometers). Cubon-trick ptHen- 
Urtmelen lie ehejper than wire-wound types, and are mil able f<>: meal 
jjencral cireuLt application, at low power lewis, e.g. i io j W for low 
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Fig. 11.1 variable feiNur «■■ poLnilmnirtET. 

resistance values, tedudng wilh higher resistance valnei. Wire-wound 
potentiometers luvc a higher power rating mu Ally of the order of 1 to 
3 W ctMiLEiLui.ru; for the whale back; Lhey axe also made In lower 
resiaLance values obtainable with carbon-lncfc potentiometers, 

The usual resistance values available in each type are: 

CartxMtmrk ■ IDO, 220,470,. ] fc, 12 M.7 k. 10 k T 22 k. 47 k, I0U It, 
230 k. 470 k. I M. 1,2 M and 4.7 M, 

Mre-vmtnd; 1 0, 32, 47, 100, 220, 470, i k, 2-2 k. 4 .7 k , 10 k. 22 fc r 
and 47 k. 


The penrxal appearance of typical caiban-traek and wire-wound 
prttemiumelera » shown in Fig, 11 4i they are also made wilh a didsng 



Ftg_J].4 I'ti-liriii'iirTiPr^j't 

f. 1 > ! f 1 1ii*l HfiiD L-iiban-EiiiA,.ib<Hi.t 1(1 n\m diiinrlrr. 

S, Opahtypi carboiHraric Imur polMttamtrf^ ibcuiE li m m diameter; 
C, TjTfilci] wirr-waund! pntEBcInmtlei, ij ipm’irlcr 2S la 15 mm. 
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h[. L L.J h iliJrz-lL'pr Luboii-irKi. pucrn bamecfr 

TEther iJluii » rotary movement. The old type caanisted of n wire 
wuidiiin on a suitable cylindrical farmer, Iravcned by * iUding contact 
assembly. The modem. miniature dnleTpolenldometeT ii much enure 
compeer and fully enclosed, except fnr the aim m which the slider arm 
travels-Fig. 11.5. The resistance track may be carbon, or wtre-w’imd. 
SJider-Lype variable resiton have come into favour fot volume coni tails 
on modem radio designs. 

Pliteniinmeiets are also described » linear or (Hm-linear, thu 
referring to the mariner in wiikh reaislnnce values vary with wiper 
movement and nor whether the pytendomete i fi a slider or tdtaTy* 
action type. W|ih ■ finrar potentiometer die resistance change u 
diiedly proportional to the actual movement, e.g. a SO jki cent 



f'J*. 11.6 faxtir and kpmrilbnsU: poremiorDTber chjncitddju. 


Componanif 

movement will eoneepund to n 5D per cent dmnge in rcsttlance ice 
Fig. IJ .6. 

Slide-type potentiometers normally auluraplically provide blear 
ebarseteristici Rotary types may ham linear or iv&trithmie charade r ■ 
ntwa P diu Utter producing m increasingly greater diaoge fa TesiaUnt* 
wjtli tprruJle rotation {tee Fig- J 1 .fi -igasn l. 

Potentiometers- may mK:■ be designed with characteristics inter' 
mediate betweei linear and loginihmlc, e p. semi-log or Ilneai-mpsied; 
and also w|lh inverse charaetarWie^, e.g. anti-lag. t-iiher Linear or 
logarithmic potentiometers are nil table for moat volume control duties 
4tCn although logarithmic types are generally preferred. 



Ftp. I t.T PatEnponiEtet wJtll ihmjCT switching. 


Wiung coriiieetimu to a potctihomeler etS ample ..reinepibcjltig that 
llie two outride tags connect' 10 each end of the resistance track and the 
wutre tig to the wLpet. For « atmple vduiiic contr ol r connection la thus 
normally lo one end tag, and the centre tag. Some potentiometers ate 
made with an 'ull* location at one end of the wiper moventenl {usually 
maxipium nn tL-dmkwise mowmenl) when the wiper runs off Ihe 
resistant l rack-Fig. 11.7. This type car combine the duties of Volume 
control and on-off twitch, in anil able dreuitj. IWsr suppEici are 
teuElly switched on and off by a switch mechunicalLy coupled to the 
volume control. 


Ca|»»toii 

Modem capacitors come in a wide vatic ty uf differer I types. sues, uid 
constructions, many having over lapping values. The older/h^wr ru^si^r 
type,consiruckd of lUrer foil hlttlwtd with mica sheets, have laiinrly 








































































F« [ l.t I'-Mmplpi nF oidUEim rriifiiilutr i/ipod I fits 

A r C-tcarue diir t.DOtfl pf to 0,1 mF (j|ipru-K. j-jImbI 
fi,femur pLite, *d?£* ftMtt 4 k 2.5 run In |2 a 5 nun; 

C C-cr*niU- r la It tubular, 

D, T’uhuLji ctramic- lypL-rj! sues. 

Kj Sihe-red micij 
F, raLycitcr 
fl F MybH I 
H, Puli-iLy:^nr. 

bwr replaced by miniaturized dhm, they continue to be used 

In Uu ap&riiy MS la Z*jF (t.(. in prtsfcrerc^ Id an eleeifdytie 
capadtn^ Working. vcltagcs ire of ilie urder of 200 Id l.0QtJ V for 
papci types, rtf up to 30.000 V wsili pliuiedmpregnalfd type*. 

MihIjeutc capacitors are of dmmic t polystyrene. silver mica or 
ntylar LiinulruiStofi—see F'ig.Ilk Ctra/rdc capacitors muy be of 0 [ jiF 
(bur with working voltage* generally substantial |y reduced above 
S J300 pF capacity}. fbfritlar ceramic capacitors have ■ similar value 
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range and ate usually rated Far a mtaji working voltagu of 3SQV. 
SHyercd micas cVMdtofi witli value j ranging froitf 2.2 pF up la 10,000 
pF fQJ31 pi 1 1 are rathe r larger mi it have■ hjtfiar vol u^e rj tine (typically 
SCO V). 

toil'd ter capacitors are produced Ln iwn main configiirn i ions, 
cylindrical with offset end leads, and sjab shape with radial katfa Far PC 
hoard mourning. Physical size Increases with increasing capacity rating, 
thru a typical Si« for a cylindrical polyester capsciior of 220 pF or less 
is A mm 1™^ by 3.5 inm diameter. Fas' the highest v alien with (his type 
(e.g. 22jOQO pF} sLpj: can be up to 32 mm long by 3 2 mm diajiietei. 
Polyester capon tars ore usually mnslrucled Fui hljjfi^apacfty values, 
e -8- fJ.OI to U pF, with sue again increasing wrlh capacity. Working 
VDltugf for these is. normally 125 V for imal ler values, or 250 V, 

Mylar film ofudtm nee KlmiJarly conn fueled, with radial lends, 
produced spedflcally for PT hoard mounting.. The range of values b. 
more limited, e^g, from 0.001 ^F. 

Oiher types include paiywfbomrte capacitor,, made Jn both reel- 
angnlai rboV) and luhulnr configumtiunc, with working vw>lrages of 
2S0V for values up lo 0.3 jtF, and |(W V fur values up to I tiF, 
jJ ili i mgl 1 . special ccmjcmL lions, fot high values cast accept higher 
working voltages. 

Ail the above are mtt-pobrfred utfkic(itirs r meaning ihnl rit does not 
matlrr which way round they arc ccmnectcd in a circuit. Qi3lct types 
are polmised and must always be connected tn a specific manner ('plus 
to plus’), otherwise they will he degraded aod event Laity deitwiyEd. 

The best known type of pcfnrlzed capacitor ia the dectrafytic 
capaclit*. originally based on an aluminium rod or foil plate in contact 
wsdi a paste electrolyte, flie capacitor it tlien tamed. by passing a 
Jireci curreui through it during jnanufidliue, depositing a thin film of 
ilumlntuin oxidr on Use aluminium sutTogfi by electrochemical action. 
Tlus type (if consriUL.ru in allows l|ue 1 e high values n| capacitance to bn 
ptuebced in a re In lively compaei envelope, e.e, up to 1,000 nF. Etched 
fitii electrolytic capacitors permit even gt eater capacitance values to be 
achkired fot ihe same ilse, and so make it possible to produce 
miniature types with Ibgh capadly values. In Ihe lattes case the working 
voltsiv is generally redimed. 

Modem electrolytic capaalon »tc usually of etched foil type, ur ihe 
mure recently developed UtilBlum conslruetiun, wlLich are produced in 
botfi ccnveii ttnnal cyhn drkil BonflgutasJon with anud ]cadi and 
sufiiaium hem! I orm—see Fljs-11.9, Both type* haw low voltage ratings. 
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R|» il-fl DljMirrtytoctipicIlpri 

A. Mctfel^wd *lEk*tLa9 Ltiil*; 

l.TinliJiini brail, 1} pun] jfrr nnftr 


O 

0 

tj 


decreasing with incraasiiiy caparity value, e.g. from 35 to- 40 V for 0.1 
jjF ejpjrity; to 3 V r 1 JOG capngry Tauiuium tapaatotfi ine ul&o 
made Ln mm-polajiied Item.- 

Fsfa^t ire normally marked diieclly on (lie body of Lhe capacitor; 
icjmf iype&» however, miy be colour coded. Ihe code adapted nol 
necessarily bring uni versa] (it can vary from one muiufactkuei to 
inoLhcr and frujti eounljy to cuuniry iil Lht l -jw of ulda produ^ti^ 

ftftartr ilab-ilinped etpftdtoft Hr* florin^y toldio coded instead 
of maiktd, Use! toflom ibc liuiw *u4r as frfr resistors. Up 1o 

livu bundfe cin be used, ihe sequence being" 


1it iidciLii gbits ilrtt bflgntriaiE dfcfjl in pF 
liiid colour fcbw? -wcond ripiLflcanE digi t in pF 
3rd potoilr the multiplier 

4th colour gives the Jokrmcr, t.g. wftLre ID pei cent, h|nc 
(sometimes black) 20 per ccm 
5ih coiout eJvtj lire vcJlage, red Z SO, yellow 4DO V 

Tht fourth and fiflia colo-irr biiub m*y be mining; if wily ihe filth is 
missing, this Lhtpllej a wotkJff vl 4 cst^e of 30 V. 

Colour ecuJbtg by rinp may also he found cn monldiCd^paper and 
sorne cuhular «mnk capadlora. Sortie diK- and slah-iypL* eapadluri 
™i-ay be edou-r coded by dots-sep Fig, IU0, 


Variable capncit-ors 

VfljiibLe capacities are used tor or irimnmg lo enable the 

cipa-.ilaoce in a critical circuit to be adjusted. There ai-e plis-KkaJ 
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1 U D 5-ihtie crnpu4m eufa*i-dot colSm 

A. Ihfe-oefamfic; 

B r MauIiM pag+r; 

C, Thru-oik: :nJ ctrinur 

difftECrtoes between a tuning capacitor md a rjjjruiung c-ApiLico# B birth 
ih sire and antiUJCUm. but both work an tht saji* principle and 
could, in fid, hu Liwd far cltlMS duly. 

Timing apacintn arc coirunueily «f the alr-dlelifc-Lric lype r c«i 5 LiiJni' 
of Iwd acu of inlemicshing n>eul riraa, one s*i futed and the uUiei 
rotHtHbln hy iboul ISO dearer, by hipjili of ■ spindle. When fully 
plnffid (t.e. the spindle u turned so thin Hie ro! sting vasiei. wv fully In 
niejfr wilh the fbced vqncs) capBcJlanie is a mbibniLm. and when fully 
npened (L.c. turned (o ful] movement Lhr opposlifi w„y) a mixinium. 

The ntmiiLUm capacity of uMirlccliLc vulihle of Uu* 

CCTifi^ujatkin ranipi frons about l(JpF lo 1,000 pF, Phyiica] sizu mJ 5 
r *npe from 'miniature - , e.g, .hunt 35 mm square and 13 nun tlilck.up 
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flwJfe Cvmtmctrtm ^ Amjfrjjj-jr 


CD 50 K *& k isfl rnm. up *ven LflcftfiT, but h nu UMt^stkyi af the WOfktnt 
L^pndij ran^. 1 1 fci hryuly p muter *1"amwtttni# pnd CXnnpactoeii to 
um miniilure inning aparilnrs Fa- Iruiriitur diaiilt and these may be 
nf che tohd-riielc-ELTic rather than air-dideclrit type. Typical foams arc 
lUustalrd an l ? in II I I, showing slnyk nnd ganged condensers, I he iatEcr 


used where Iwo sepurnlr circuits 
Emeously Irom i single ccnlrol, 



ore required to be tuned siutul- 



E 



Up. ] Li L Tuninj: uAi'Jillun 

A, >\lt die lee Lnr P 
P, UAhtidKEjfc: 

C, S§M4W*rtrte f Jninuture; 

D, T atirdlrfe C irk 


?>rjTri^ff o-rc uiujl.ly hi^4 no i mka-dielectric nnd 

eoririrl of two or more pbl« separated by very thin sheets of mica. 
Capacity ii reduced by turning a central screw to adjust (he pressure 
between places and mica. They are designed primarily to be adjusted to 
a required capacity value and then k-fc set in this position but can, 
however, be used as a tuning capacitor where then small physical size la 
an advantage |u.p;. in a sub-jnJnibEii.ii: naeeivei); they arc also dbeapei 
til an EHiniibjiLapadlLwS- 



c c 

Tig. II !J TllllLrnetCdp#LiE[n> 

Al 5fcfJii>C type {lii-diricuEric); 

li. AiE-JudccliK; 

C„ Mjoi-dkJt-rtric; 

D.Ccrirnic- 

Sopte farms of trimming CPpwftOn are shown in Fit 14,12, Not ill 
sudh types have a mica-dielectric iome dsrigju btinjg bated □□ a plastic 
dielectric or even adr-spaced. The fell ter dually provide better ettpunw? 
if a trimmui l- un pud l ur Is used as a Ji^JiU^£- control, 

L)k? potentiometers, ncUMa capacitors can have dtfferenl work¬ 
ing duncfeiflitla, l_e. Iineae; logjmLhmic eic.p ikpepding primarily on 
the shape oF the plasex, These characteristic are usually; 

(l)i™r coparilst i« F wh*re each degree of s^nd]? rotation 
produces an equal change in capadiance. 

(iL) jTtujuciii.-y, where each degree of ipindle rotation 
prod licet an equal change mj^e-iyuencj- in a limed circuit 
t.iti.1 Sqiw? fa M' r where the dum^p In capacitance La prupnrimnal io 
the -iqwc of the origin gf movement. 
fiv> Lujwilhmic^ whera Cadi -degree of spihdle movement produces 
a constant jwmAyf change in fi«plenty, 

Lfrtrvr-frrquencF ehara£ier4ti» are usually preferred for ^ radio 
recr iver tuning cap&dtav-. 
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Transistors 


€&ff&tnsctk?n forAnwmtrx 


TmrwiicQri m defied g^ner^Uy under iwo n*m cypea dtirtruffigoh 
che material uiud in Their CMitrtijetiofl, geFrnimmrn m silktsn- Cerm- 
minim transistors are 2 lie earlier lype B bM performance has been 
connirferebly improved by adoption of aJJoy-junctaan or alloy-diJTusion 
methods of manufacture; iibeL’in-jyjicison HjaiHfa-tmi am nohnilly made 
fey the pLiiui process. Whem *pedal liuhicl^pifitna nfquLred (t,g, 
RF and ]F application!), the lnULiifaduijns protect* mi id! fed illfhtLjr 
to pi^dnia what ii eal lu d an epUixlri (dlltciil-plmtlir) transistor. There 
is also * third cypt; is-rtiiwn m u feld-efirct ItdilsDs 1 nr (FET) Ln which 
(mth 1 Jn= ennunklkm and characteristics iblTer appreciably From 
l^e-nmuri iu rn anil si Ikon function lypcs. 

In gerrere], germuiium transistors >ie wall siuiud to luw-v-oltipe AF 
circuit! bceauat of chah low vollaj^ and tifC becfUM they can 

fl*sUy bu musdiKill In pn^p/n-p'n pain fw push-pull output circuits; 
they arc also cheaper IJiuji silkon-pianar Eransia1ori. Silicon ijansytors, 
on the other kind, have lower leakage losses aod hlghm volru^p rurha^ 6 
nrtakmg, theni more luiLibk for hLuJic-r output audio nreulti, and for uk 
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at higher frequencies. They hive the further advantage Hint they an 
vpcnle suoneufuDy at temperatures up to L5&“C or more, whereas the 
maximum worldn| lemperature For flrrmaniuni traiiastorj is n^maliy 

Mp* itfC. 

Tiansisl-OTi air basically thrw-elemenl dtvfce*, the eafinectboj 10 
(he element! bring; Iti the form of three wires emerging from I he 
bottom of the iraraaiCor, the whole bring encapajlared m H metal or 
plattk puie, Transistor oiulinei and hzcs viry enurmouily fee 
Fig. IMJ), but the arrangement of the emergent wires normally 
f&Lbw! onr of tire standard patterns to m ist hi identification Fig, 
I ] ,]4. The three connections invdved are to the brne tmtim (ej 
and aMetor fc), 

When the transistor bn*? is- circular, tli-e wires may emci - ^ In 
trlaopla-T form or in him, In Ok former cm Lhei wo bottom points of 
chi! triangle kie in a diameter Line, and visaed in this petition from I he 
hut!cm the apo wire is the base, die emitter is Id the Mi of ihe base, 
a-pd ihe collcctof te I he right. If Ihe wires emerge in line, a white 01 
Cvlo-urcd spot cm ihe can or body marks the end conespptidlng, to the 
colErctor lead. Thr base is then ihe middle one, md the emitiei the 
other end lead 

U'nh j rectaJi^ular has t rh? wires apm emerge in line. The cc^leclur 
lead i; Identified as bring more widely 1 paced From iJie middle ware 
(haw) than the other end wire, althounfi tpcciFu: Cypts may depart from 
this -riXlllgUiD liuri. 

Some t>cher yfftations are ihttwn in Fi^. 11.15, Some may Itive/buf 
wirei emerging; from the base in Juts - ihe additional wdre n Ihe middle 
cme connectsJ Co an rnternri thiepdfi), This, doci uoi fcKmparl ol nny 
connection eu a oi™it and y fiLdirr ignored or cemnected externally co 
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F^f- II-ti S«IW oflier Cypci gi uelMlMra shaper unf |-ml 
ranflgunnpfli, 

Ij| r care. OUldi type?, are designed specifically hi plug into PC boards 
and hiw rigid! terminal tiUpt ralhre Ihau wimi ugidE connections can 
vary, so it is tmpuccmii io verify them for q partaailar type. 

Powertmntiuiirs ure of more mt#d cOfisljuttLon and generally haw 
different cunnecliona again. Some may have litres wire cunne-ctJons, 
adieu jun Iwo terminal *lrips-ree Fig. 11J6. In Ltie latter ewe the 
edketor connection is absent, the col let I or being, connected in ternalLy 
(o the ant. Emil ter and bast leads arc normally marked L E P and ‘fi 1 
respectively. The collector connection is then normally made to one of 
the screw! mounting the Iransiator Ioj Lu m external terminal lag 
suitably connected (o the «*}. 

Powei transistors are normally mounted m. a tirat link Lo isiLsI in 
dissipating heat firtm the case. It ii usually neces$«y (nraept lh 3 
giiiunHfcd collector circuit) to electrically IjuuIue ihe Lrinsisloi from 
rhit- heat sinki at ihe same time this insulator must be 1 good conductor 
of heal. Suitable insulators are readily iVilUble to make heat sinks, 
cumdsting nf a simple gasket or washer of mica, anodised aluminium or 
fabric. Fabric uaihtn require greasing with silicon grease lo make 
tltem heil-conducting. Some types of powei transistors have tubular 
btidies when a fmned coolingclip may be used to dissipate hear, ihslead 
tifi heat sink. 
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Component* 95 

Transistors are further classified b being either pu-p or n^n, the 
main sigpificEinoe of which Is the difference In polarity of conucctiona. 
Most RKnuuhim tranniiori ate pm-p types (althou^i n-pn ernes bj* 
made for AF amplifier! and » ihe coruplimcnl for marched pain); 
most gcneral.porpwe liticon transistors are n-pm types, aJihough again 
p-n-p ones are also produced, If in the slightest dctihi, the actual type 
Should be chocked as connection with rewraed pdarity can ruin the 
tmUBtlOT. 

The Bftrttrif rules to follow aa regards polanty uf transistor 
connections in- 

with a p-N-p transistor theeoijeenw must be Meptiw; 

with 1 n-F-n tranrislof the toifaetor mutt be /Wive. 















12 CIRCUIT CONSTRUCTION 


tlic general rule for dealing a cdrcwl Layout is to fullon*, «s fax at 
[KnaUa, Lbe junc dlspotiilyn and relative positLonuig. thr Individual 
companettu as on the circuit diagram, this should eliuifiutfl ovc r ^lan£ 
wiica and avoid unnecessary crossing one of leads. 

Tag strips ■ convenient method «f assembling simple dr<ai|1j 
invoicing ■ relatively small number of component,. Two tag itcipi, 
mouii led an inch or nr apirL ur, R Pwoiin pud, EriaMe Individual 
components to he soldered between pairs of rags wHh ccmiaion 
connecting lemk where necessary-FJg. Ill, AJtem alively h ready, 
numiibed teg urips can be purchased ul usg huirdi, \ component 
continuing a circuit from □ ‘common’ point has Its second lead: soared 
In a spare lag, which can became a ‘■common' connectijii; poinl for 
liKilfitg Liimpoficiil, anil so on, 



^ ift- 1 2-3 Tif bfijjdi cifi [k mide bjf rai^gntirtf lag icel ji i Qn ■ 

Pav, 4 iii |:jjwe, oc hC'dt;lii K*Uj-riaJr. 
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CtrcuH Carrtfructfon 
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RdOUXjN PANfL 

X 


TDQE im U 


I 2.1 Siuitibfa mcihuil oil circuit ccjruEnicliofi LrumtiMp. unmll 
ImITIiInlT DC CiHUpOlldriCs. 


Thii tcchriit]ue was ilk strain! m the caaiUlhttkn of ample crystal 
sets in Chapter X. It is adaptable to more complex circuits, particularly 
for experlnsfii taJ work, hut It generally ustiidy and unnecessarily bullry 
for genera] use. The greater the number of componen ts, (he not the 
circuit assembly tends In expand lengthwise, wlih toil of wasted spas*. 

Dtrect assembi? enn be an al tractive adternallvc where the com- 
S^nente ate laid oul m order on i Ptatdbd panel. Conncctloni arc made 
by twishing appropriate leads together, Ihen soldering fcutting uff 
surplus length of leads where necessary), Larger common eoisncciinns 
can be mask to a length of 'tinned' copper wire nf about I (i i-w.g. Laid 
flat an the panel. Une or two major components, such aerial coll* 
and Hie tusiiiijj capacitor, can be secured io the panel, fanning nn 
anchor poUti fur Uec iesl of the dioilt. Main [cmnrnal poml, for 
batlery connecion, cm be formed by 6-BA brass bolts fitted through 
holes drilled at one end of the panel. 

Constructed correctly, the result can be quite nett and relatively 
cstnqjacl, with the whole circuit quite rigid -Fig, 13.2, 

ChTtumas twe‘ layout it lor (he experimental or test circuit tuity; il 
loilowi the same principle of compering componenti by iwitting and 
soldering individual leads together, tan wlibu^r any altempt to lay 
Ihcm out flat or mount on a panel. The teju|| Invariably looka pretty 
meay, but it la simple and Jr wnrks-providrd leads tin itoi accidentally 
touch one another and produce a shorr-circid t. 

Breadboard construction |i probably the besi for rhe mere lemius 
experimenter. and can also be wed for permanent circuits where overall 
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rig. L2 5 'lirt^dfrOfuiT panel with pr*-itnlieii ll‘iri.j-1 i artful. Era 
■hdie 44-iEL iIh- i, up pre is In king strips, MUtloni br|nj( nuliL-cd hy 
ChrtiHEli. u [Dqrnnd. 



Gafttiruettim for 


■strips 


jizg a rtul LmpofEajit, Ic is ibnilpf mK«s(rip aswmbly except \\m the 
E«rmlnil points are Jiid one in Ihe ft™ of mips, on & flat pin?]. La eh 
iUip has u numbei of hpfcg mm svtiich individual ££nnpmenl leads can 
be insexced fai eottttmn cmuwctioo, the otbei I^utJH. e- j cornice ung bccos^ 
l o further se pas ale llrqn as trquajed 10 continue lluc cLrcyjt-FLp. 12,3- 
Sonie pTOpiieiiir) 1 breidhcirds have small spring dips fitted 'mdtj 
LAdiiVadiidl hd?a both to pi wide positive c-Dfitacl an4 It. >1J Jit 
corrpnn?TU in pcGilinn withoni ^IJerin^FLg. 12.4. lf> or hen ihc strips 



Fig. | J.-I ii frfewJbtiud .m it wiUi iprinp taiiirjnfi Jnr 

oaoipaMiiii jiu|l|e4 tn pfrdtiorv 
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arc Simply cupper with drilled hulrs, con^onem leads being, soldered in 
pHffiiEiuii- strip lengths ui iliii case may he In separate section*, or run 
She wfaflfe iengdi of the panel, Ln tin lacier case the snip twin* nit 
trough to isolate each group of conned Ion points ad required. 

Pegha#nj assembly n hu*ed on a perforated baseboard of B suilable 
Insuinling material w|lh lerniinaJ pllSacs which cm he inserted inio 
hotet. si tequLted, io provide connecting points for component Fig. 
] 2.5. The pllLir* may have a screw lop for solderbes? assembly, or be of 
pbin copper or brass for soldered eanneetkei*, A similar technique can 
be silled lo a ‘breadboard 1 with prefabricated connecting strips,, tire 
ttnribul pillars being inserted ut the pje-driifcdhole*, and snips isolated 
■s necessary. 

PiopiietBry conjunction*] panels of (hare [wo types are designed fee 
botli amateur and gtneraf use and are widely favoured by many 
constructors who find designing tlreir own component layout a tricky 
problem. A feature of many of these is dial Nicy can be used ys-er and 
over again. The best advice regardinB (heir suitability is to eapeiiment 
and find hy enpeiienc? which appeals moat to the individual builder, or 
is found easiesl to use. 

An alternative liom$mKdc' system, which would be regarded ui 
crude by most profearlnn hIs, is io lui n panel or ply ar emu turd btlm 
ft* the base, draw rm Lhe pcaitloh of the oumpouenls fas near io scale 
ai pibhMc) and clearly mirk the common connection points required. 
A copper nail is ihen driven Into the bass at e K h end of there points, 
lormiog terminal poets to Vhich component leads can be soldered -Fig. 


■EdM-MiL 



>'n. J.L 3 Y^XHfd' i.-uujCm-L'tic-n using * trjfOTiL.J fauefoiril 
i'iJ pu-ih-ui ciimiiul plilm 
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Klfl. 12.-6 Topper ruU' befNnp^UrC- ijam raLlufclc ff.r ^mll rimuEi. 


E2.G, Longer tanvMfl leads can a^nm b# j Length nT tinned mpper 
wire soldered heEwwn (we End iuUi. 

A refinement of this is In use a Faaolir panel,. and screw oc bole 
siNjll imSj 1 idu. 1 L Lap. Eo plain bfiJ common ccmjWL-cnig pom Is;, the Innip^r 
LNammon oonneells-sfti arc formed fmm !birvcd copper idee soldered 
bcLwecu two I up- individual ctnumotl cunnc cling pciLiii? are Formed by 
scparai* tip-f4_ ]2,7 P 

TJw best Ift^hatkiut, particularly where miniaturization of the circuit 
H required, is pmiitd-drniit asatHiUy F|g. ]lfi. Prlnled-dTcuil itoefc 
ia invariably purchased in panels wfifch can be tur el> ihc overall size 
required, en* fas of which it con led with topper fofl and Use icilhI 
tLrcnli pa Hem produced by etching. this involve! tnnifeirlng a 
druwin^ of the chant nn Ed flic ec^i«F h dl copper area whJeh 

4re Id remain wltll a suitable revise, and then btiisusmng Ehe panel Lu an 
acid frarh fo etch or dissolvu awiy ihc rerusifliuj Unwanted copper_ The 
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resitt is then rEmuvftl with a solvent, when the PC pnnel can he 
prepared for component asic-nsbly by drying, etc. 

A\] iliLa work Is well within flie scope oF the anureiK enthusiast, 
either working from a PC plan or designing i suitable printed pattern 
eqb|us]enE Lo a rheoteifcal circuil design, yliliongJi due laiter cm 
hK^inw quite an liiviafvtd business. All^ntalIvcli*- f many nanebrd r-uSitn 
designs etc., are available n JdU or In compmrnt foim U* home 
iissemhJy , including a complete PC. m4y drilled as necessary; ilib lafiiei 
feature ujves a lot of lime end cffini, busng a point of de^im nn which 
Ihe less eKfKirKhhued constnictm n likely Co go wrong. Une of the blue 
essential! of PC design, an FKt.it complete fatflillarlEy with cofiipnneitE 
sizes dint mounting links or holes For kids psnperiy march |||l* 
L-onip^ments to h» an-ummndated P td I acamtjed in io^cai dci^t, both 
ptiysicadly iUid elccCrieaLly. UnUkd mdinary wjrlng-up, PC cojiduciun 
cannot be crushed u^r each other. 

Thd imporCanC thine to semember is thac die PC iKiMern lios to be 
cUshI' m reverse 1 on the copper side of ihe PC board. Simply muke a 
fracing of the drawing of the component kyouL and conn«i:||cwii 

and turn this ^^r to transfer tm to die copper ude of dae PC board. 

The lay nut shnu]d follow hsyLaJIv iJir same p-hyxlcul arrangement os 
tlic thDarellcal Crraiit. Whej* till* diugram itself hicliidei eiossing 
CofHhielocs ji may well be of cswidcrnbic advajirugE co disoovet if |i 
Can be E^planned so that tfwie arc eiiniinated. If this. proves plL^sfeilis. 
:ni possible, and ■ sahtticrfi L-unnoI be found by 3.J1 Fiing the artsn^niuni 
Df the Hntpmenb, It may he nmttrv Co terminate ceiraJn eun- 
neoIiDiiz Hin i h* K" Lands and LniefennnBct to croai other khdi wriih an 
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LnmLti!d fump« wire, VfliUst the may be considered bail dnipi.Ji i t 
perfocUy miiahic for one-off i a imiEruc (cmsl ruction, fear in in Inti, 
too. that cranpunepts Ihc.nsclvet can be uced for bridgjiu; over adjacent 
conductors. 

The Eruireeidairying capadly oF conducing vailea with Foil thiefc- 
nfife but, since the ctirteni values in transistor receiver circuits are 
inyiriably low, conducts size is unlikely to be critical. although 
icccnunehde d minium m figures should be adhered ic. 

Minimum reeinnmnuied conductor width ls ^ j n . r with fl 1 treat 
in. Ckar spacing bclwetn adjacent eombeton to reduce the possibility 
«i accidental vliurls or ■‘bridging belwwn them when soldering. The 
drawing should ilao allow for i minimum spacing of at lm»t ^ in. 
between the hi [side coBductor ;md the edge of ihe PC board 

Ifcberr hoiks have to be drilled to lake coirijjonrnl leads, ihe 
Jjanieter should closely match the lead size.e.g. with a typical reastor 
lead uTO.OlS in. {22 i.w.g.) the cunrsponding hole diameter should be 
at lean j, in. or No. 67 drill. Sufficient area of copper lind’ should 
be provided around each Jink for a minimum widLh of jj in, (Fig. 12.9). 
The holes thin:M be correctly spaced to match «wnpm>cnt kadi, 
□llowuig fur a 'Huger bend’ *| each end m down the side of the 
cwnpantfli, to whether horizmiial .* vertical assembly a Id 

br used IFig. IMO}, The former ic to be preferred except where a 
ritfUmum size panel ts aimed at, when verticil mourning n f resist m* 
eic, h will occupy mtahium base area. At HO point, however, should 
spacing between adjacent hol» i* ]*a than twice the lamklyle 
Ilik:kne«(| c ,normally not le$i ihan Jin, cm standard laminate). 

Other points ru walch are 111 a I where conductors jjoiji at an acuw 
angjje Ihey should be Faired in with a p-neroui fllfei, Lnc renting the area 
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mnimum 

spaiIini;, 



ft* 42.10 .Maunlinf of rampuncnli on * [unnled-clreuil bairn, 

V«ri|i?Hl nvjunljiif H^ciipj^i, 


bonded at the jopii and making the copper fas less liable to be lined 
Abo. do not leave unnewisarUy wide or large areas, of copper fli 
Liindik-lon as these may be sublet tocxceTaivc heallug and expansion, 
win, ihe tesuh thal ihe copper tends w |jfi f mm ihc h*». Either 
reduce tlsc outline of ach are* „ relive thesiirfacearea with slots to 
tc etched away. This is ntsr to important on luwwolrage circuits, hm on 
mains-operaled ones no copper area of more than about our mi^rc 
Inch should be kTf 'solid". 4 

The flisl step, having p« pared a PC drawing, is to cur the kmltule 
to Uie required overall iUe usin^ a fine-looth saw. The copper surface 
hns probaMy becoma greasy and dirly through handlcng, and m should 
now he Ihmoughly ckaned by washing with a deterges)i and nsbMnp 
dry wills a cleirl cloth, [f Use copper is disedoured through eorroalnn. 
use a domesilL abrauw? ckancr l& bring It up brigtii clean. " 

A lest ol dcanlhMss is to lidtf Ulc panel under a tap.copper sadu up 
and allow wale, to run cm roil. If the water (lows smoothly ov« 
win ilc area, the hi trace is clean and grease. r»e; If IsHilalcd pardws of 

cupprr stay dry they arc still coated with pci K and need fusilier 
dfinuij, 

Ohw completely clear, the PC pattern « dmwn or iraced on to the 
«.pp E[ . CoiMose P«inl u r resin mk should then be used to painL in all 
Utc land si<m. using a ruling pen for iLraight lines and a small brush to 
complete il« wide, sections, .he whole of the paltcrn may be paired 
on, if prelrrred, alihough Ihe result may be somcwlial more rageed. 
Avold u s ,ng lop much palm or ««[, as thi, may overrun tl.e outlines 
Bui. at the same time, mala sure that all the land area* uc fully 
covered. The painted pattern .hould then be left to dry, which miy 

ihv an htmir or mo« wills celJufoae palm □, jo t0 [S ra mules with 
rcauti inks. 
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Thu loJutkjn nnnnulJy ured lot e tchimj] b ferric eJMmiiki mixed wish 
i litEtd liydfudikiric arid, or strati dHuh* nitric add. The former Js 
generally preferred iiuvc Ll does nul H gw, a ii much as the acid alone, bul 
will be equally rOcc-siva. Th\* ioluthm if peered inlo a fiiLcaMt! 
liLaliow container, and She lam-iujic cmmemil in It, Rare of ei(cWn| will 
depend on the temperature of die solution and afrti the degree oF 
^.gi l qiiijn Thus, nl a SemperiSure ol l(Tt i ferric-chloride baLls will 
tiii\i die copper al a rare of about I lIu iu. in ZQ mmules-or ne arly an 
hour In eidf J ilvi.iU- full; at ItfC the rale of cLehing is kiicteajed in 
ihuur 10 minuses per thou.: and at 35 fl C Is almost twice a; fast 
a^oin. The rale can also be iiicreasrd by i^'ufe agjlilion, rnonng the 
b«nd genlJy backwards and forward* in she bulls, or gently rockuty (hr 
Plainer So swill Lhe etddrtf tulrUoti from end to end. 

Etching should be allowed Su proceed unttl alt I nets of copper have 
disappeared from I he turf-ioc. The board can then be removed amid 
ruised under running water to ifmuve an y Iracci of etchanc. The paml 
icnisl Ink covering itie Limb Is then removed either whh a iohen.1 
celluloft thinner*,, for cellulose paint) of a deaner (rc*usi Inks). 
After thn p again wash and dry Hie board; (hen ir ii ready for dulLin^, 
Ttirw baric rule*must be observed when drilling the PC paneb: 

fil Always use j %\mp drill fpTEieiably a new one. or m\e which 
has- bran resharpened prior to use). 

(Li) Always drill from rhe copper fide (l.e. voppeT faceup). 

{iij) Always Use a bucking of hard matoMI underneath so that the 
drill p oin t will not tear on I a Mtfnn of the laminate when it 
hreaks through.. 

DnEltng may bu dupe wjih a hand nr eIecSjLc drill, the laiicr huin^ far 
less tiring to use when Ihcre are a I urge number uf h tales So be mule, 
j I dLuiitili Mil unit I idle of drill required may lead ep y high breakage 
rale unbe^ Special care is taken. 


Notes or soldering 

Ekctrk I mas hj* in variably used far electronic ja^mblivi mother with 
reiiuKored folder fi^e. Ute solder is in the fusm of j hollow wire with 
tlie Liice idle,| with resin fins). FJuwdl^Ud hems are nul ntiiFactoiy 
foi diey ire ut^aliy too Ear^c andeuiiihcrMw,and also donos permit 
.good tempera lure control. EzqujlJy. twie ibcuhj always use an eLeeiikad 
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(cated) solder wlten spare lv Dux ir required; an arid-Eypt Hux 
iheuld ntrv lt K> used ml elKUfc*! wiuk U 5 llin will kicrltibEy produra 
corradon. 

Tlie beuL tuIli for ^iiid si^dering are exii-Emely ionpLt, alchougti 
iliey ore hequenMy ignored. They may be Bimmiriisd af. 

(■ I The I mr dim i Id be of the riglit aze and Sypc, 
fil) The iron should be bat enough So malt the voider freely 
(■Ei) The tip of She Lion must be kepi ‘tinned 1 and clean. 

(tv) The wurk aufacn to be stildered must be cDcan and 
grease 5 free. 

Tlie CGnetl state c>f Lrcm ii imparSanl fnr if too small it will rapidly 
k« heui when applied So She work, and if too \m$i tniy u-vejhuja 
adjiccjiC components ot be awkward el* uppjy, bur PC aaemblws a 
| j Ln. bit ifiameler b about nghl foe general woik-not too Eajgc P but 
liiryu en<>uf(h m TEloin enough lieal for more or less continuoLiS work. Ir 
may be awkward; to use when soldering up a ftimculuiu panel where she 
Lands ire dose Ui^eniec. viiitu i In. or ev*u d ^>ln. hh may be 
pjeferred- This smilku sb* wdL, hnwever, usually lore so much heal in 
conipleting; a iingje jobif ShaS It lias to- be left lo lieaL up again befwa Lt 
van be applaEd lo the second )oLnt. 

Icon aze is also specified by waUugu, bui tlih is m^ne pf n nommai 
ratusg thin anything dse. for ifoja diilerenL manufactuieis bul of 
the s^jik stated watugp van laiave u ronHderj.ble difference m 
pcifonnurioc, a.g difiurencesm healing-up times and in hit tampetMl'un: 
iddeveil (and vimMkuit m the la Lie r can be as lug^i u l0Q o C), To avoid 
ilie p^sniiily of over-healing, an Iron wish i reLUig of mure chan -FU W 
should never be used for PC a^emblJi!!. 

Eron voEtace niusE bv huilI-il J [ft zhv m;ijn\ volinge ivaJIabk and it ii 
Muil Co operate an tiecUtre Ieoh un tjie mlddltf volUg? of the range, e.y 
for a 240-V jua-his a 1:30/2S£hV iron would he -correct. An Iron should 
never be operated on a masini Trilta^ twluw the lowest fLyuie uf lb 
raung as in iudi i H will nol developits correel bit tcmpenittrii. 

Typicall>, p good electric iion will achieve a satuiathm icmpencure 
uf u-p^rosinflleLy 275 n C. The hmc liken m reach Llili Semperalurc will 
vaiy with the size and d*ugji, hul vriy Toughly should be oF the aider 
of wattage divided by fusir (Ln seconds), e.g. in the case of a 30-W(ron 
the hit iliouLd reach itt maximum or saturation fcapnperiiiije pi ihnut 
30+4 * 7|seconds, Ii diauJd also tak« about Oflt-thini o! this lone (c.g 
wjels tbvitbd by 12) to reads a saUafaecury hit lumperaturE for 
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ibldcring (2SD^CJ P uliJmupji ihii cm readily htr judged by trying ihc 
solder on the bjt to icc if ii rvns freely. 

The jftinrrnLim hi I t^mpc ratujc refill re J lor salMa-doxy loldinnic b 
■IO v C hIhwc the melting paint of ill* solder uied, which will vary With 
Lhe eon.piulHon nl the loLdej. 

Whclhei the tNupenlure of the bit is satisfaettiry s.rtiei tan readily 
he judged by the time it cuk.es to ca.upiete a joint. This should be pol 
■KM than three to foiu SAitnnli, jjhJ Liir resulung joini should be 
bri^il dean, wiifi the solder complelely 'wetting' hoih surfaces. If the 
joint Lotos Jonpci to nuke and,■'ox the s*jlifci hl& a pnsiy or dull 
appearance,, the item it no! hoi enough, if the solder is reluttanr to take 
or flow over die joint, or collect! in blobs ntlicr than spiciduLg ou1 P 
linen the surface* *rt dirty. 

Before iltempting usetnbfy on j Pc’ huard the panel shnsUd. always 
be cleaned m dial Unr lands etc hn^ir all uver with no dull spols H and 
subsequen Uy should not be fUmermarfced by iLaocllipg. An ordbtaiy 
domestic powder cleaner is at gpod as anything foe cleaning ihe PC 
lands, used wet dry, the panel liitn be.nj; Tinsed under mniiu^ waier 
lo remove any truce* of abr asive, and dried on a elcuu ra^. 

Component leads are normally 'tinned" and therefore in a suitable 
stale fijT Iddering. Almcal certainly,, howc YCi, 1[« "ibll'Jif l5T 511.1 1 Sue u^sLl 
liiive became djccy or pwlly corroded during handling and 4ot^g£ and 
it is pcneraJiy recommended to oltHii leads btinitfdlalety prior to 
aaK-mbly \uiii soldering in prttidhnn A scrip of Peiee fmery paper is 
ewrilfrat for dm, aim ply wrapped around mi pitUcd Along die length 
uf the lead, faking can not io Impue excess ratehanLgiJ strain; 
SEmUurty with I*k« etc. Time liken In ckmlng leads el* rr U usually time 
sa^d, for rme can Lben be fcire of a satishkctoty loLdered joint at ihe 
first aiismpl 

Then there u the qiieslion of hosi damage to consider. Provided the 
juint is completed quickly-i.c. within three or four seconds of 
application of Hie iron-no conponc-nl is likely eo tttffer heal damage. 
This cmcii applra to tfanatsiurf which arc norm idly rated lo wiEhitind 
con thru titii application rtf « wide ring bit no do*cr lhan i an. from the 
for n period of u P to Inn seconds withtwt drunage. Thu* jfaJJ goes 
* c| l Irtd soldered jakil* pit completed quickly and neatly, it is *| Jom 
necessary lo worry about heat dunt^. 

Il is HiU, brtweVtr, commonly recommended Lbat a “hGit sink" 
should always be used on each lead *af n transistor whun soLdcring in 
poiilion. A h?at sink, bHslcii!ly P Is a nmj of conductJiiB niDieriii whch 
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^jll jb'.nrh k-Lial Imm like Irrtci tidier ill ah lei eJiu full Ml:i1 rV™ up I he 
lead TTk jawi of a pali of pUei* jgrjpplnj iltc icaoslsn-a- lead form w 
luiiabie hcaL bnfc; nr, If theie ii* not cdnvenl*ni ic> me, a crocodiLe: clip 
can serve the sime porp^se (especially if the jaws arc filed flat to 
provide maximum surfice contact with the hadj 

The moal Likely cause of Cieol dim age n je-w otkjjin a jo*m u-toeh hu 
not been made properly, ut Uylag lo unsolder □ kad wbieh Isda h«n 
wi^gly pc*iliLMied. This may entail leaving the iron in con lad with ihc 
joint far longer Lhan Uir 'safe 1 three or four seconds, whan damage can 
result lo Lhr component, Estecssive heat applied locally in Lins- hunner 
w|h aJso tend to s Hft" the cupp^F land from Lhu base m.iitniil up a 
VC panel. 


CUT REPLACE 

Flf. 12.] I Thu ufsiaS wmy if rrrio- <■ ■. ra ully CMpcrwnE l-« u~ .iyUy 
Id cu t Lt off. 

Removing a c umponenl whack has been mounted on a PC eun r In 
f*cl r he i tricky process. If il is a faulty compunciu wlueh Is co he 
rfrpbioed 1 he Mfeu way tu $o m'ihmii sudl i Job Is lOCUl U off, as shrtwn 
In Pig. 12,11, leaving stub lengths of the udginal lead prolruding from, 
the plain side of Ihc PC panel. The new component can then be 
soldered in place ft? these stub leads. Alternatively, having cul oil the 
componenr, f*eh fcsh1 be cEm Lrve d in turn by l*yiarg iht Up of the 

Itup nn the snldur joiinl fT€ side) and withdrawing ihe lead wHh pUers 
as soon as the solder has melted. Then, tufore il tin had time lo set 
again, blow surplus solder out of the hole (Fig. 12.12). 

To remove a component intaei usually means working on one Lead at 
a Lime,. hfrULg first one end of die cornpunejil and tfien the other. This 
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is not always possible when the component is mounted on rigid leads or 
tags, generally demanding working on pairs of tags at a time and 
gradually levering the component upwards. This usually entails con¬ 
siderable risk of overheating the component and of ‘lifting’ the PC lands 
if too much heat is applied to the tag side. 

A trick which often helps in removing a rigidly mounted component, 
such as an IF transformer, is to heat the tags and remove the solder 
with a suitable stiff-bristled brush. This is repeated on each tag until the 
component is sufficiently loosened to be prised free. It is important, 
however, to avoid splashing excess solder on to other parts of the PC 
board. 

Unless obviously faulty, transistors or diodes should not be removed 
from a PC board once assembled, as the possibility of permanent 
damage resulting is high. If imperative that they should be removed 
(e.g. if they have been connected up wrongly), a heat shunt should 
always be used (e.g. a pair of thin-nosed pliers gripping the lead 
between the transistor body and the PC board). 

Where the board itself is damaged—e.g. foil has come unstuck 
through excessive local heating-loosened lands can usually be stuck 
back again by carefully heating the foil with the soldering iron and then 
pressing in place on the board until the adhesive has reset. If not, the 
loose land may have to be stuck down with an application of a 
general-purpose domestic or epoxy adhesive. 

Mechanical damage to PC boards can be repaired by bridging breaks 
or cracks in the copper lands with ‘jumper’ wires soldered in place. 
These can be plain ‘tinned’ copper wire, but if a longer jumper is 
required which passes over adjacent lands, either insulated wire should 
be used or the wire length fitted with insulating sleeving. All repaired 
areas should then be coated with clear lacquer for protection. 

Where a PC board is quite extensively damaged, or needs to have a 
number of components changed, it is usually more satisfactory in the 
long run to scrap the original board and start again with a new one; and 
preferably new components, rather than to try to salvage all the original 
ones, as these may be damaged in the process of removal from the‘old 
board. 


13 FETs AND ICs 


Field-effect transistors (FETs) have a construction, and characteristics, 
that differ from conventional junction transistors. Their behaviour, in 
fact, is more like that of a triode valve, although retaining the character¬ 
istic low-power requirements of a transistor. 

The electrodes of an FET are designated gate, source and drain with 
the following approximate equivalents: 


FET 

Transistor 

Triode valve 


Gate 

Base 

Grid 


Source 

Emitter 

Cathode 


Drain 

Collector 

Anode 



The standard symbol for an FET differs from that of a conventional 
transistor, with the gate carrying an arrow, which points outwards for a 
P-channel FET and inwards for an W-channel FET-Fig. 13.1. The 
general rule is that the polarity of the drain supply is negative for a 
i’-channel FET and positive for an 7V-channel FET. 

A simple regenerative receiver based on two P-channel FETs is 
shown in Fig. 13.2. This is adjusted for optimum working by the 

G ATE /p i PRA IN GATE DRAI N 

SOURCE \ts SOURCE 

^-CHANNEL /V-CHANNEL 

Fig. 13.1 Symbols for the two basic types of field-effect transis¬ 
tors (FETs). 
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| i,l CvuAit 26 . Slmplr rcffrirriHfc^ ntwnrr uilfir Mtlkd 
FlTlr 

FfcTl., FET2, ftHl*. 2K545T, « tfaflar 

Cl O-JWpF RI. 2 J k 

C2, K n-x ICl |£p- BS^O 

C3,Jppp ft 3.21fc 

OM.dljiF JUJOk 

flr 10 mF RFC h ]0mEI 

l, Krlil coil 



J 4 tip? ferae AF iPipfilkl circuit uptfi K ■ ^-chjftnil fET R| j± 
bda rcsinrii R2 uid C iUMJzLni laid ; R3 iJmji rcilii*r, 


S OR 3 
vOl?& 

4 


lit 

trimmer cBpiritoi C3_ L an4 Cl M* i CLinx^nHOnal aerial tuned circuit 
fr ith tapping point. 

Fi£. 13.3 aliofri i typfct] aFTamgcirenl for an FET amplifier itage. 
This ctHj]d be added an ifl the receiver circuLE to provide an^pLlflcJihifi 
wliitb ihuuUI Ik sufficient Id power a. in all Loudipeakui. 

Integrated circuits 

Integrated circuit!- fJCa.) me mz oF the Latest products of modem 
elecl remit (ectindo^-smalL integrated circuit modules In which s 
complete cdicuit duplicates the ptrf^rniuiicc -of perhupt 1 doxen -or 
jhote active devices {e.g. rjansbtors usd diudei) and i pmLU number nE* 
passive components (e.g. resistors and capaDilors) in a bULch "chip" only a 
few ntHIImffcfrtl icpijTE, 

flependbig on Hied design function. ICs may be used u a complete 
slage or tape eLemenl in o circuit; t>i. more mu .illy, usuciated wich a 
number of conventional cxl-eeais*! to complete Ihe circuit. 

Fl£. 13-4, for fluinplt, ^hitwN the equivalent cdicuil diagram of one EC 
(Siemens TAA 86l) r and Fin, 13.5 ihc mcaeporalion of ihai particular 
IC In a <-W ampUfler. 



Fig. 114 Shiticiii TAA AM hiIe^hM circuit LWfbCi frill! 
ij ianriin. oF eqidriknl cUcuM-l*. m l^ielnp r-j^n mmlClSfi uuS 
in ndilDfi. 
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PMENSKTHi IN yiLL !•-'I 1 C'E 5 


r-'iu J i.* Es*mjik <if liUI linn uf lypiLuJ Ki, 


Eistamplus tif outline ippevim rrf some typ|ii|| fCi ire given in 
Fig. llfL Tlvcy sur best maimed by plugging turn 1C (widen. wlUeh 
ire itnrniaUy designed for mounting an PT boards 

InletpatMt circuits an not nnaaunly npHiive, e^g. fjuon a lUHc 
over SOp upwaidi, depending no type und complerdty, and they offer 
□n HUcEPilliig new field of eE-penmenr for Hie junattpi' conslnielor. 
Mj(infK(iireTi of ICs namitiily provide juggcsunl appiintRmi for theic 
van om types. 


Appendix 1 

Broadcast Frequencies (Kilohertz) 


RADIO 1 
ha no 2 

RADIO 3 

Radio 4 

(247 nO, 1.214 
(1,500 m), 200 
(464 ra) r 647 
(434 m),«2 
(330 m),we 
(»S m), 1,052 


RaUIG LUXEMBOURG (-CK ml, J ,45b 

DOC LOCAL RADIO STATIONS (medium wive j 


Uintilh^Lajn 

Brighum 
Boirmcmou Lh 
Bflstnl 

Humberside 

Leicester 

Medway 

Nottingham 

Oxford 

Solent 

(206 m), E.4<6 
(202 m), 1,4*4 
(202 m), 1 AM 
ft^uO. I.W6 

(269 m), 1,115 
(202 m), 1,435 
(IBS m), 1.596 
(290 m). L,(d4 
(197 ni), k.523 
(M2 m), 1,4*4 
(Ml m}, 997 

Swindiui 

Stoke 

(IBS m), 1 J9(i 
(224 m), 1,340 
(200 m), 1500 


Torquay (302 m). I ,+34 

Soft- UalF A MktlHn u-f kical nUic iLjIjcvh bn:-jd. min*. on ife. 
medium wmn in IUIelI Jiece. Look up xlalsoup «!ih* fm HK LUtafr 
W rpcdw in joke puUnikT ieei in tSio Tlftwx. whkll lliTi 

li«aL ndia vbtkrni for Eidi nf ifi * miin urc«t in v,li Hi h k&. ilhrrltiu kd 


Tl3 
























































Appendix 2 
Suppliers 


Denote iJlc very consade ruble (and increiumijt) inKrtil in 
amateur radio eonsimctlQn. the days when every Wwn hid 
ils loc-il radio shop nocking compofwnti seem Id have 
pBased. For the majurily of nmMcur CHfftWClorR Ulu besc 
source of supplies h u-suully from a spedaltil TMil^rnler firm. 
Fottufiiiely there ore a good number of these-and Uinr 
service Is micnsslly wry good. The bigger firms also produce 
quiru elahinife catalogues,. whfch in rhemselvei are a usefuJ 
reference, costing; I mm I5p upwards, usually rciumliMe 
igjdEiai s specific order for cumpunenU, elc, 

The best cefeience for checking on such, flnns, their 
cun cm addresses, price of catalogue, ite H is a eurrent copy 
uf one of lIic »diu or electronic journals;, eaeb issue norflully 
contains a di^en Dr mm* advcrLEMmems fmm compooetli 
suppliers. The lio-1 below b merely in abridgement K nn4 rpriLe 
incomplete. 

Hmryi RpmU* LUJ p 3t» Edgwar* Road. London W2 LOW 
Home Radio- Component*, 24® London Rotd, MHdurti. 
Surrey CR4 3110 

L5T Componcnrs, 23 Mow Road. Brentwood, Essex 
ELectrovaJue Ltd, IS Si Judthi Road, Engjrficld Green. 
EghitfN S^iircy 

Ui-Rre-Pak h 222-124 Wert Raid, WEfltdMT-UfrSe* tmx 
SS0 9DF 

Walfatrd Eiectioniei, 35 Cardiff Road. Watford, Herts 
Tele I jdio Elec Lroiues, 125 Fore is reel, London W 
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Suppliers 

CT EkcLrunios, 761 Aeton Lane, London WJ 5DG 
Maplin BeeironJe Supplies, PO tost 3 P RiyMfh, EtttJt 
Lasly’i Raiho Ltd, Unit 4, Tl* Hyde Industrie Lililc. 
The Hyd* r London NW? 6JJ 

Make a note hete of furUui addresses you may find: 
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INDEX 


Abt'rtvIaJkicu, 12 
Atomic deuicz. 102 
Auid lypc Hlu:, 105 
Active dtmrei. L11 
Aeml.it, 19 
■ £11111■ 1111; II 
tuning call, L&cf sv$. 

AS implincE, 37, 4 L 
truiBrtnr, J3 
All-Wfe*! iAmH p 37 
Air dfchttriL, S3 
A Lament, 54.7 3 
Amperes iJmjif), 14- 
APipllfeUbCKi, 11.2], 2 3. J7 
Amplifier:. 2. 55, 62 
FETJIt 
IF, 7ft 

Amplku44. 5 

miiJ^lai lull I AH), H 
AnD-kjp, HJ 
Audio frequeocy, $, t.2 
Audio pnwci iwjcpui.+S 
Auiuiiyn* rrequem-y dampr, 73 
Aulumfelk pain d>jn1ral (AGO, -S3 

Bur, 

Buk implifK-i, IS 
Hitiiic iiryihil idl, 19 
Buk qiLmtilks,, 11 

Captfll'Kt, 41 
Kia> ddiAjllk 4H tf ttf 
Blah rcvr-lift. J-5 


Bis Lampenl lui, 106 
Bkkkbip, 62 

k-rtidbi: jlJ oonxtructba, 97 
Brej^lwid vrucE. 98 
^cait J n 

hEULdniE s-IuIlOf 1 !, > 

Bui bar. E DO 

ClipwiilJiia, | i 
CutTadll^e^xmL^lllA. 60 
CipjaliH.9, B5 tfMtq. 

L PrinuL', 91 
GCIM-mic-dlEC, HlV 

^hajartcrklkii 71 
colour oxlcs-- ifl 
Cipidly caup4jug b ±4 

Clib^Hudf 43-3 

Ci-UUkitt palni, 103 
CtmtEHcapudlanuc c4HjpUnc, “65 
dhriilmja-I jcc layout, 97 
Ckm A aulput, 42, 77 
CbH AH 

dux i ofiilllual.43 
Clus b oul puE, 77 
f ail, D 

luIl ulul ions-, 27 
f^rrfKi. 63 
Eappviii; petal. IV 
Culkc"ur, ?i-4 
Cl'Iluc ruikx, rMklurh. HQ-I 
npudSon, IS 
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Hi 


f'Qinp-nvi£fi1 mauniLap. patnlcJ diCu-Ri. 

m 

CwilfrfiRtnl tujipdieri, 1 14 
CMnpMmti, 79 *t 
tVadUCEtH spa-png. prinLcd dccuiLi, 
102 

Conned kins, pultfilkirW^r, H/i 
Convertor. C-V ■ 7] 

CjjppH 'land', 101 
Cijupllnu., J4 r 13 
33 

CriMKivcr diatorliork 44 
iclk 1 Jef Jffl. 

fciliC, 19 
dcLUlhKSkide. 24 
Clut-ehI 'bus. IS 

DttJliitC d ft' bomb, |0A 

r^jf-ih! 17 

DrL-tdar. 10, 17 
Diode, 10, 21, 37 
I jIi-iIl i inriul uniJ, 4D 
EhflitUK pec-eLm, I s„ 34 p 47,10 
Drain. 1&9 

Drill nt PCrnnftl^HW 

h □rpIli 'llLii. 17 

chiricl*JiEtici, 4 5 
Earth, 4.19 
rr(iLJ ri. 4 

Efficiency, lurunp. tolls 79 

riKtodei rFrrj, 109 
Eledialytic ciapidluis, 87- S 
Emil lei, 

airr-tm. 49 

Eplii\ill ImiliFtVfk frl 
Eutmnl, L04 
LkiirU-kiil cupactl wl. H 7 

EtcJdnp. UK 

hndi, 13 
Feedback, £0 
F-eric chloride. L04- 
F«ricE pod, 13, Ifl 
FwrUe mb, 31 

FM**tfert »intiruri (FFT), 92, SW 
Fouc-xlnfc lelfck. 66-1 


1-LijiiCifify. R 

fll4(UllJUfHI (FN). ( 
fiii*. 63 

O^Bfed contrail, M 
Calv.104 

Germaniu m dunk-, |7 

Genoa a i inn tran^kCorli, 50. iiv,' 

Httirtpfcunc ffi*r*n™tici, 4J 
Krai dumae 1 . 106 
Ileal *inV, 74, ]0& 

Hemriei. 13 

Hwtz. 6 

H!|Nn*[wd*riJSe phnotE, 17, 43, *5 
rttfhrtWhllJlS 1 IttJflttJtt, 79 
JLukJcci. ICi. 112 

IChaIJrji, 111 
IF impliJIcr, TO, 77 
IF rtpquenciHi, 70 
13- trimroiiimir, 71 
Induced dlEWGl. 9 
induct!nOT. 1 3. 25. 3D 
Induction, 9 

lndudrre coupling. 3-3. 57—5, 61 
Injected tip Hi], ~-1 
luiL-L-rurd lulusI i (KT3, 11] ft 
InlermpduLf frequency (|T). 69 

Junipn. m? 

Lineal ri4q.Wlur.fi 
l.incj: poLen hii-mcii'E. H4 
l.ioejj Lapeccd, 85 
Lend bilinon^„45 
Load hnqifldMWti 4h 
Liml wwAimCT, 6J-7S 
Lc^rithmk jMlMllianWlCi, 54 
[ nn^n-Jve ceil, 37 
L»ntf. -Hi'JiTElanptK, 6 
LwW <4Uplmp H 
[ ouiJinL-ji fri. 2»43 
oulpnL. 38, 6H 
Law-tmped-wcr pliurw*. 46 

S-lj^iie-lu eirpJioncs. II 
Mwkium waveband, 21 


tf TCtejf 
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hmwi lltcuiLg, JGa Lin 

rDoardinp CflHEHHUlt 103 
Pirrpricfciiy breidteyMraiv?! 
Pdbbc-addr*H >> item, 1 

PH*Wni.l#tJhiU fc i3-4 1 61 


5trdl nm- n-J¥L' coil, VA -2 
Mn-Ji um njveleogl h. h- 
Mcai phone, 2 
Mcljj i'ilrn rtflitotk 7^ 

M eljJ i' yi’L- iflbLudt. 79 

Mid dielepLrlt, 9B 
MicroplWR*, I, 7 
MlnitlUrc raptriton, £6 
Ml\ca. 69.71.73 4 
Mad lib lien, 7.0 
Moulded carbon lepton, 14 
Mylar g t uto ft. 56 

■Vininriel. ]|J4 
Nitric acid. 3 64 
han ptilu^fd rapanLcex, £7 
N-p-fi UuiiLtlun, 51,03 

Ohm 13 

Oxdllatian, SI 
CMllHEff, 73 

t.lui |Liir: |Fi H |9eh trnn^itura, 92, 94 
3Ca, 112 

CkiLput, 42-eJ 1 icq-, 
riraniffcrmeis, 4S-b 

^vhlnnut, 10*9 
Paper tubular ufiidmu. H5 
f^obe aaenpapwflik 111 
hnh 17. &4 
PC UMb] ,94.101 e/je^. 

"PC JMIIarn, ID3 
Prflicikrd, 99 
Fliitic dieleclfif, 4| 

P-n-p truing(on, SD, 95 
Pokfiry of !rmwluft, 95 
F- 'Ldside'S rapialacL, K 7 
PLi|>ruthTru.le cupidtc-rt, £T 
PoLyaCyr-c-ne capiolntx, flf 
hjCrnlJDnre^r. 47, 12 
Power ciling, 70 
Pb^r inwisliEcirF, 94 
Pte-Ab^l^d IrimJiirtnin-. 71 
PM-Adnpllfkti. 4] 

1'i rrrrrrd ii'jml'cra. BJ 2 
hvBUAi 3 4 
Prr^Gure wjrca> I 


q. 30 

quuiElikji, 13 
quench. 6] 

frequency, fi2 

Radio 1, M3 
Radi* l, 113 
Radio 3,20, LI 3 
Radio 4,20., LI 3 

Radio-frequency chftfct (R| : 'C>. 63 
Radii>FrHLUcrMF uyyai, 5 

kuillM WRVM, 6 

Rpieofeif limy. 104 
RetObdifa. £4 
R^TplMjn, Zl 

Reflux, reccdwjt, 58, £3 me^. 
RfSenention, S8. 64> 

Rfpt nerhHve rffel^fn. 5S ri 
Renstmng gonbpi iliiiiics, 307 
MflMm4 loldttf, 104 
FftfNE. 103 
RerfUMtHZ . 3u 13.25 
R-esiion, 79 

fotayr fedf L 19-0O 
10-1 

Rt n 'rani fivquency, 9 
R.F carrier, T 
RF tcintiilorE, 4| 

RPC call, 63 

Saluriticm EentpfrdlUiic:, IDS 
Sefcc-tmty. 3.5, SE, 71 
i«ll-hlC. 65 
5tfWRlVMy. 51, 61 2 
SVjtI waveband. 6 
SlyiuJ ycnezaior, 74 
SiUu] L diip , | J| 

Silk no d iode, 17 

Silica a pknar tfMLItel on, 92 

SdliiMn 51,92 rjr jfq. 

E ilvurod naira npaciloEE. H i'i 
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Simpii* ™n*i; 1 ] 

Sijk l>I' resistaci., 79 
Sl-Fci liI iold£nnf ircnt 1CIJ 
SWrr-iype porcnliumutLiB- K4-$ 
^DliininM. 104*7**- 
Lr-an atari, 
bnbd dielecjEk. SKI 
wwvei, I. T 
S™t*. L0# 

Speedu I 
Speed ef li^hEs 6 
Spsed of radio mmy, 5 
Sq.uuQ ta*r, 93 
‘Squnfitt 

Sqiutggin^, 62 
Hlfthduniuja, 4? 

SlatilUPiil rin=lL 19 
S lapea. ajn^lllMTS, 37 rfirg. 

S i jtiiIIF TO 

Standard iKnilxdv L3 
StreniiH of w?und wi *»*, 3 
Sd-jverhei fratuE End- 71-2 
SupirlK? flsemc, 69 
Si^ivratf&nfHlth? recewer 6] 
^uppLi^rv 134 
SjmbaU, 3 3—14 

Th* bwrdj, 96 
Til urfcp, ST P 96 
TunLiliMH hcud upnciton.-BT 
TadEalUlib i^ip^acnrs, SB 
Tappifi* rulrtls 34 *t 
Tticpbimr, uin-pFc. 4 
T«TiunoL [Lrlrt, 94 
Hueoyiflg.E idkK.U 
Tlltlt eiaflHint, 42 
TlnliiiiK. 106 
Tunc cunli<d. 46 
"Tap-band", 31 
TpBnifDf™i caurplinp. 33-4 
THPrtfcmnEi drivc r 77 


Truiifeirrner rnui, 4fi 
TiimsJ&rflfMkl*autpnE. 7T 
Tcu™tu?r*jDplinCE. 3-3 ef 
TcUlXUtDT ri]LUbl.U?tll. 36 
Tlferwtor ewukoIhhii, 96 
TtauriitQT Cfyilil icE, 2Z 
Trannil'ii l*ud limf^uritnna, 93 
IransnCor puliJlCy, 93 
Inzidstors. 21, 46, 93 st^T 
Tf**ter bond, 31 
TKF Pt^lvcf, 34 rr req 
Trimmer i 

Tubular cmndt apialOii* H6 
Tu*o4 arruiL, 9, 11; 15 
TUfll V, 24 

UufuPJittfs. Jl9 
rtn^i/. 25 
TVBEEuat, 19 
'['Au icjpe amplifies. 39 
| y pet af miiiLors, 7y HO 

VariaMG H9 

Variable HtfctGCK 43 
VHF,ft 

VnlEU^r blU, 49 
VoUnees Jtwblii^ 24 
Vuliupr, lfapn r 105 

VaLti, L4 

VaLdine conliaL, 46 
Wjieip, wldorbnp IftTH. l^S 

wiru. S4 

WiTELuiUtfl.f 
Wire acrid. S 

Wirt- winiU polirtML-iffiettrs- HI 
Wir^mmd mfaUJfi. Tf 
Wli^le^ 5 

WWlf Cvru-ieulioru, pOMlftMfcCI, 

U 

IrminaLiMA, 93 





A boolrfha* geoutev caters for boih ihe absolute beginner and tie enihu$>nsi 
with fame experience, fraciiqol and comprehensive. il sets oui foe theory of 
radio transmission, describes walking component* and circuit construction 
and Provides ovw 30 irking circuits. The comprehensive damage of fh* 
design and construction of ©asy-to-make receivers Is based on readily 
available modern components and includes particularly dear descriptions of 
these co m portents and how to rdenti ly and use them 




The freafrhenf is essentially practical throughout, enabling the hobbyist er 
cto-lt^yourself enthusiast with ho previous knowledge of radio or electronics to 
follow ihe circuits described and fa get them working The rod re receive 
Tanging from crystal sets to superhets. are of basically simple construction, ye! 
there 1$ plenty ot scape for experiment Advice is given on howto follow up and 
design ycHf awn circuits on similar lines (eg experimenting wrlh different 
component values}, which makes fhiB book of interest to any amateur radio 
enthusiast and to anyone taking scientific or technical courses In secondary 
schools and technical cottages. 




& H Warring is a well -known writer cm modelling and electronrc subjects wllh 
n I'ijny books and articles to his credrl. Inducting Radio Control for MnL-fe - fo 
He has also been actively concerned with the design, production and testing 
of commercial model krls and radio • control ling ©qu ipmeni 
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